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EXCLUSIVE 

HISTORIANS RANK THE BEST 
AND WORST HISTORIOAL 
MOVIES OFALLTIME 



THE 2015 AMERICAN INGENUITY AWARDS 



LIGHTS! CAMERA! 

GENIUS! 



Bill Hader and Fred Armisen of 
“Documentary Now!” 





HOPE FOR ALZHEIMER’S 
A laboratory breakthrough 
for testing new treatments 

BROADWAY’S HIP-HOP SMASH 
In Hamilton, Lin-Manuel 
Miranda sparks a revolution 

THE MAN WHO SAVED PLUTO 
Alan Stern’s out-of-this- 
world vision 

THE EMOTION MAOHINE 
The promise of a computer 
that reads your mood 

THE ART OF MANIFEST DESTINY 
The eye-opening exhibition 
I that spanned the nation 



PHOTOGRAPH BY BRINSON + BANKS 




WHO WE ARE IS 
WHAT WE LEAVE BEHIND. 

It’s been said our lives, our legacies, are simply the sum total of all 
the choices we make. Theodore Roosevelt certainly understood this 
when, in 1906, he fought the conventional wisdom of his time and set 
aside millions of acres of land to be preserved for future generations. 
And it’s something Subaru understood when, over a decade ago, we 
became the first U.S. auto manufacturer to achieve zero landfill, with 
all waste recycled or turned into electricity. It wasn’t easy. Doing the 
right thing rarely is. But like President Roosevelt, we made a commitment 
to something we believe in: the future. It’s this promise that now leads 
us to share our expertise with the National Park Service as we work 
together toward the goal of making our irreplaceable national treasures 
zero landfill as well. Because loving the earth means understanding you 
can’t throw anything away, because there simply is no “away.” 
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BECAUSE SOMEDAY 

I'll look back on all my saving 
and see a life well spent. I 




Alert: 

Fidelity Meeting 




Attachment: 

Retirement 
Income Plan 



O Reminder: 

Today 



SAVE 



We'll help you build a plan for 
the income you'll need in retirement. 

Together, we'll work to find the right balance to give you: 

• A guaranteed* stream of income in retirement 

• Investment growth potential to help meet your long-term needs 

• The flexibility to refine your plan over time 



Call a Fidelity Representative to talk 
about your retirement income needs today. 




Every someday needs a plan' 






Fideuty 



FideMty.com/income 

866.533.0474 




Keep in mind that investing involves risk. The value of your investment will fluctuate over time, and you may gain 
or lose money. ' , . , *" 

*Guarantees apply to certain insurance and annuity products and are subject to product terms, exclusions, limitations, and the insurer's claims-paying ability and 
financial strength. 

Fidelity Brokerage Services LLC, Member NYSE, SIPC. © 201 5 FMR LLC. All rights reserved. 739308.1 .0 





Smithsonian 



DECEMBER 2015 • Volume 46, Numbers 









The 2015 American 
Ingenuity Awards 

Pioneering researchers. 
Visionary artists. Superhero 
educators. These inspiring 
innovators from across the 
country— some prominent, 
some rising stars, but all 
improving our lives in some 
fashion— are honored in our 
fourth annual special issue. 
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Lin-Manuel Miranda, the star 
and creator of the smash 
Broadway musical Hamilton. 




Contributors 

Discussion 

Phenomena 

American Icon: Tabula Rosa 



7 

10 

13 



Art: Waste Land 

Fast Forward: Mother &. Child 



18 



IDuakers with a Vengeance 

The author of In the Heart of the Sea, 
now a major motion pioture, revisits 
Nantuoket’s whaling heyday 

BY NATHANIEL PHILBRICK 

National T reasure 70 

Ask Smithsonian 104 



32 Bill Hader 
and Fred Armisen 

The “SNL” alums slay it with 
love in their sendups of nonfic- 
tion films in the TV series 
“Documentary Now!” 



BY FRANZ LIDZ 



38 Alan Stern 

His New Horizons space 
mission is bringing us our first- 
ever close-up views of Pluto 

BY ELIZABETH QUILL 



42 Frangoise Mouly 

With Toon Books, her comics 
for kids, she’s putting the fun 
back in literacy and learning 



BY ELEANOR DAVIS 



46 Rana el Kaliouby 

So long emoticons. The scien- 
tist is developing technology 
that can detect and read our 



expressions BY JERRY ADLER 



4 52 LIn-Manuel Miranda 

The playwright, composer and 
actor has created a Broadway 
musical like no other in history 



BY JEFF MACGREGOR 



58 Llllanna ZyszkowskI 

The teenager has wowed Silicon 
Valley with a potentially life- 
saving invention, the PillMinder 



BY JESSICA PRESSLER 



62 Theaster Gates 

The artist and activist is using 
art to revitalize Chicago’s 
beleaguered South Side 



BY NATALIE MOORE 



72 Zoe Crosher 
and Shamlm Momln 

Their 2,400-mile-long 
“Manifest Destiny Billboard 
Project” conquers America 



BY MARGOT DOUGHERTY 



78 Rudolph TanzI 
and Doo Yeon Kim 

The duo’s “Alzheimer’s in a 
dish” is a breakthrough for 
testing new treatments 



BY NATALIE ANGIER 
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Seeing theA^rld 



in a New Light 

Remember the first time you saw the Eiffel Tower? Dreaming of the 
Taj Mahal? Smithsonian Journeys quarterly brings alive the pleasures 
of travel in stories that surprise, inform, and stimulate. 



JOURNEV5 jOURNEVs JOURNEY'S 




Available for purchase at newsstands and smithsonian.com/journeysquarterly 



ADVERTISEMENT 



Smithsonian 





• Beautifully designed with more than 200 
full-color illustrations, maps, and sidebars. 

• Ideal for anyone interested in exploration, 
navigation, mapping, science, history, space 
exploration, aeronautics, and technology. 



Time and Navigation tells the complete history of navigation— at sea, in the sky, in space, 
by satellite, and in everyday life. It reveals that while the history of navigation is one 
of constant change and innovation, it is also one of remarkable continuity. 



ORDER NOW! 

subscribe.smithsonianmag.com/timeandnav 

or 1 -855-690-4499 





Contributors 




ILLUSTRATIONS BY JuMa Rothman 




Natalie Moore 

The Chicago writer 
and WBEZ radio re- 
porter first interviewed 
Theaster Gates (p. 62) 
four years ago. “I grew 
up on the South Side 
and I’m fascinated by 
his personal investment 
in making these neigh- 
borhoods better,” says 
Moore. Her new book, 
The South Side: A 
Portrait ofChioago and 
Amerioan Segregation, 
is due out in March. 




Jessica Pressler 

Pressler is a 
contributing editor at 
New York magazine 
and a contributor to 
Elle and GO. When 
she interviewed 
15-year-old Lilianna 
Zyszkowski (“Gadget 
Girl,” p. 58) about her 
inventions, Pressler 
was struck by the 
teenager’s maturity. 
“She was remarkably 
poised, articulate, 
self-possessed.” 



Natalie Angler 

A Pulitzer Prize-winning science writer 
and the author of several books, including 
the National Book Award finalist Woman: 

An Intimate Geography, Angier says she 
hadn’t realized how urgent the problem of 
Alzheimer’s disease is "on the verge of becom- 
ing.” She wants this profile to "sound alarm 
bells” even as it highlights Rudolph E. Tanzi 
and Doo Yeon Kim’s research breakthrough: a 
laboratory model of the disease in cell culture 
form ("Memory Keepers,” p. 78). "The piece 
was fun to work on, but it also made me very, 
very anxious about our future. There is a little 
bit of hope,” she says. "Hope in a dish.” 



Favorite invention: Spectacies 





Eleanor Davis 

The award-winning 
cartoonist and illustra- 
tor, based in Athens, 
Georgia, first collabo- 
rated with Frangoise 
Mouly (p. 42) over a de- 
cade ago, when Davis 
was still in college. In 
addition to her solo 
work, Davis recently 
published a Toon Book 
with her husband. Drew 
Weing, and is half of the 
illustration team “Never 
Ever Even.” 

Birth controi 



Brinson + Banks 

During the photo 
shoot, Fred Armisen 
and Bill Hader(p. 32) 
“started improv-ing,” 
says David Banks. 
“One would say a joke, 
and the other would 
say a Joke, they were 
one-upping each 
other,” adds Kendrick 
Brinson. Brinson and 
Banks’ collaboration 
seems less compet- 
itive; the couple met 
in college and helped 
each other for nearly 
a decade before de- 
ciding to work as a 
team in 2013. Their cli- 
ents include the New 
Yorker, Rolling Stone 
and the New York 
Times Magazine. 



Nathaniel 

Philbrick 

The best-selling au- 
thor of in the Heart of 
the Sea, the basis of a 
new movie, and Away 
Offshore revisits the 
topic of Nantucket, 
his “adopted home” 
(p. 18). “What made it 
really interesting for 
me,” Philbrick says of 
the piece, “is the issue 
of how society deals 
with family and work. 
It’s a problem we’re all 
struggling with today.” 
He is currently at 
work on a new book. 
Valiant Ambition: 
George Washington, 
Benediot Arnold, 
and the Fate of the 
Amerioan Revolution. 




Erin Patrice 
O’Brien 

O’Brien has photo- 
graphed many celebri- 
ties over the years, and 
Lin-Manuel Miranda (p. 
52) is now one of her all- 
time favorite subjects. 
“He was that cool,” 
O’Brien says. “It’s pretty 
rare, actually.” She lives 
in Brooklyn, and her 
work has appeared in 
the Atlantio, the New 
York Times, Time and 
other publications. 



Printing press 



Pizza in a cup 



VWWestfaiia 



Centerboard 



Camera 
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villages and unmatched natural beauty. Discover the Great 
Lakes in perfect style with Pearl Seas Cruises. 
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Call PEARL SEAS CRUISES today for a free cruise guide 
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These r the oldest known 
flowers in the world via 
@SmithsonianMag. 

Nature is a wondrous & 
mysterious thing of beauty 

@sharpwyn on twitter 



FROM THE EDITORS Readers reacted 
intensely to Edward Ball’s “Slavery’s 
Trail of Tears” in the November issue. 
Many criticized the way the history of 
slavery is currently taught in Ameri- 
ca’s classrooms and argued that Ball’s 
piece should he required reading. “Mr. 
Ball’s writing is powerful and factual. 
Unfortunately, that can- 
not he said for history 
textbooks of late,” Donna 
Streetenherger wrote on 
Facehook. Others found 
unsettling personal con- 
nections in Ball’s narra- 
tive. “If you dig hack far 
enough in your family 
history, you might find 
that your ancestors par- 
ticipated in this, ” Lau- 
rie Walker Severs noted. “Mine did. ” 
Readers also debated the fate of looted 
Native American artifacts recovered in 
a massive sting operation [“The Rescue 
Mission”]. Many expressed hope the 
items could he publicly displayed in a 
museum owned by Native Americans. 
“These artifacts belong to the people, 
not in private collections, ” Kevin R. 
McIntosh wrote. 

Custer’s Legacy 

I can see I’m in the minority here, but 
I recognize a one-sided article [“The 
Horse Thief”] when I read one. As a 
teacher and student of the Civil War 
and Custer, I find this article is com- 
pletely devoid of context. Custer was 
a complex man who lived in difficult 
times. Genuinely heroic at times 
while tyrannical and brutal at others. 
He was a mix of good and bad quali- 
ties like any historical figure. It’s lame 
scholarship to try to make the theft of 
a horse any kind of turning point in 



Custer’s life (which the author dis- 
claims but surely intends), especially 
so soon after Lee’s surrender. 

Stratton Shartel 

FACEBOOK 

Custer was a horse thief, murderer, 
cheat and a liar. There was nothing 
heroic about him, and he 
was also no gentleman. 
I’ve studied this char- 
acter extensively, and 
his so-called “deeds” 
were nothing more than 
self- aggrandizing waste. 
Custer met his just end, 
however later than it 
should have been. 

Will Thornton 

FACEBOOK 

Witch Hunt 

The Salem witch trials [“The Devil’s 
Tongue”] were a land and power grab. 
The girls were either suffering from er- 
got poisoning or mass hysteria or both 
(the attention must have been thrilling 
in such a repressive society) and Ti- 
tuba was either saving her skin or get- 
ting righteous payback. When a power- 
ful man’s wife was accused, funny how 
the witch hunts suddenly ended. 

Carole Papy 

FACEBOOK 

Invaluable Artifacts 

The problem here [“The Rescue Mis- 
sion”] is that there was no one pro- 
tecting these objects and enforcing 
the laws that were in place. Much of 
what has been salvaged has no prov- 
enance or context. While some of it 
may be traceable to current nations, 
a large amount of it cannot. A consor- 
tium of tribes and scientists should de- 



termine how to proceed and hopefully 
salvage some knowledge and cultural 
value from this thievery and greed. It 
is every bit as tragic as what ISIS and 
others are doing to artifacts and sites 
in Iraq and Syria, perhaps worse since 
there was no study or documentation 
prior to this destruction. 

Erin Harris 

FACEBOOK 

Saving Rhinos 

If Strict laws are not imposed and en- 
forced, the rhino will see its way, as the 
dinosaurs have, to complete extinction 
[“Rhinoplasticity”]. Technology, no 
matter how great, cannot save these 
animals. It is mankind’s responsibility 
to do so. 

Helen Marla Earls Harrison 

FACEBOOK 

Correction 

Our article on the forced migration of 
slaves in the 19th century [“Slavery’s 
Trail of Tears”] incorrectly reported 
that Erin Greenwald and colleagues at 
the Historic New Orleans Collection 
had compiled the names of 70,000 
slaves who had been sold in New Or- 
leans. They have compiled data on 
70,000 individuals, but not names. 



CONTACT US 

Send letters to LettersEd@si.edu or to 
Letters, Smithsonian, MRC 513, P.O. Box 
37012, Washington, D.C. 20013. Include a 
telephone number and address. Letters 
may be edited for clarity or space. 
Because of the high volume of mail we 
receive, we cannot respond to all letters. 
Send queries about the Smithsonian 
Institution to info@si.edu or to OVS, 

Public Inquiry Mail Service, P.O. Box 
37012, Washington, D.C. 20013. 

FOLLOW us 

@Smithsonianmag 

Facebook.com/smithsonianmagazine 
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“Cmiecr , you don’t have a chance” 



Holden Rushing | Fundraiser 



Our mission is to end cancer in every corner of the world. Period. 

To join in the fight, call 1-855-894-0145 or visit MakingCancerHistory.com. 



BEST 

HOSPITAIS 

NATIONAL , 



Ranked number one in the 
nation for cancer care by 
U.S. News & World Report. 



THE UNIVERSITY OF TEXAS 

MD Anderson 
Concor Center 



Making Cancer History* 



SMITHSONIAN EXCLUSIVE COLLECTOR’S EDITION 




24 PREVIOUSLY 
UNRELEASED 
SINATRA 
RECORDINGS! 



RARE LIVE RADIO 
PERFORMANCES 

A SMITHSONIAN 
EXCLUSIVE OFFERING 



FRANK SINATRA: LOST & FOUND, THE RADIO YEARS 



THIS LIMITED EDITION CD CONTAINS 23 LIVE RADIO PERFORMANCES THAT HAVE NEVER 
BEEN COMMERCIALLV RELEASED, AND 12 SONGS NOT AVAILABLE ON ANY OTHER CD. 
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FEATURING LINER NOTES WITH PHOTOS & ESSAYS BY NOTED MUSIC EXPERTS. 



ORDER NOW AT . 
OR CALL.. 




LIST PRICE $14.99 
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A CURATED LOOK AT SCIENCE, HISTORY & CULTURE 



Anew archive 
adds depth to the 
story of the civil 
rights heroine 

by Jeanne Theoharis 



Tabula Rosa 




I had been pushed around all my life and felt at this moment that I 

couldn’t take it any more.” Rosa Parks wrote those words just a short time 
after her famous refusal, 60 years ago this month, to give up her seat on a 
Montgomery, Alabama, city bus, a protest that galvanized a yearlong bus 
boycott and opened a new chapter in the struggle for Amer- 
ican civil rights. The sentence appears in previously 
unseen notes in an archive of Parks’ personal papers 
that opened earlier this year and underscores a 
lesser-known dimension of her life: Far from 
being a meek seamstress who just hap- 
^ pened to defy authorities that December 
I evening, she was a fierce and persistent 
political activist nearly her whole life. 
The Rosa Parks Collection had long 
been sequestered and unavailable to 
scholars because of a dispute over her es- 
tate and the collection’s hefty asking 
price. Finally, the Howard G. Buffett 
Foundation bought the archive and lent 
the 7,500 papers and 2,500 photographs 
to the Library of Congress for a decade. 
They contain letters, datebooks, financial 
documents and, perhaps most significantly, 
notes for speeches and other material that Parks 
apparently wrote during the boycott year and 
i the late 1950s. They reveal her intimate 
feelings about white supremacy in Amer- 
ica and her belief in rebelling against it 
despite the costs. They also highlight 
the hardship that she and her family 



AMERICAN ICON 



Parks wrote, 
“There is just 
so much . . . 
oppression 
one can take.” 
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FABRICE MONTEIRO / COURTESY MARIANE IBRAHIM GALLERY 



endured in the decade fol- 
lowing the boycott. 

Parks wrote poetically 
about how life under Jim 
Crow “walks us on a tight- 
rope from birth”— demoniz- 
ing so-called “troublemak- 
ers” and requiring a “major 
mental acrobatic feat” to 
survive. She cast the boy- 
cott not as an outgrowth of 
her singular experience but 
as a broad reaction to in- 
justice; she noted the case 
of 15-year-old Claudette 
Colvin, who was arrested 
and manhandled on a Mont- 
gomery bus earlier that year, 
and the savage beating of a 
black Army veteran by a bus 
driver who was fined $25 
and allowed to keep his job. 
In another shard of personal 
writing, she reframed her 
supposed crime: “Let us look 
at Jim Crow for the criminal 
he is and what he had done to 
one life multiplied millions 
of times over these United 
States and the world.” 

Born in Tuskegee, Ala- 
bama, in 1913, Parks was in- 
stilled with the will to fight. 
Her grandfather, a supporter 
of the black nationalist leader 
Marcus Garvey, sat out with 
his shotgun to protect the 
family home from Ku Klux 
Klan violence, and some- 
times 6-year-old Rosa would 
sit vigil with him. Later, she 
married Raymond Parks, a 
barber who was working to 
prevent the executions of the 
wrongfully accused Scotts- 
boro boys; after joining the 







Montgomery NAACP, she 
spent much of the 1940s and 
early ’50s working alongside 
union activist E.D. Nixon to 
pursue justice for black vic- 
tims of white brutality, regis- 
ter black voters and push for 
desegregation. 

In 1956, five weeks into 
the bus boycott. Parks lost 
her job, and so did her hus- 
band. She spent the year 
traveling the country to raise 
attention and funds for the 
movement despite her fami- 
ly’s imperiled finances. Even 
after the boycott ended, 
neither Rosa nor Raymond 
could find steady work, and 
in August 1957, still receiv- 
ing death threats, they left 
Montgomery for Detroit. 

Parks said that she found 
“not too much difference” 
between the segregation and 
discrimination in Detroit 
and what she’d left behind 
in Montgomery. For the next 
five decades she fought rac- 
ism in the North. She worked 
for Representative John 
Conyers, responding to con- 
stituents’ needs, and, calling 
Malcolm X her hero, took 
part in the growing black 
power movement; she served 
on prisoner-defense com- 
mittees, showed up at scores 
of antiwar protests, spoke 
out for welfare and housing 
rights and volunteered for 
numerous black candidates. 

She insisted to the end 
of her life in 2005 that the 
United States had along way 
to go to address racial in- 
equality. Yet our tributes to 
her often lose sight of her ex- 
ample and fail to see that the 
need for her kind of courage 
isn’t just a thing of the past. 
“Don’t give up,” Parks told 
students at Spelman College 
in 1985, “and don’t say the 
movement is dead!” 




Waste 

Land 



A photographer 
conjures the specter of 
environmental min 
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When Fabrice Monteiro returned to his native 

West Africa after 20 years abroad, he longed to go 
surfing. But old fishing nets matted the shoreline; 
blood from slaughterhouses gushed into the sea; 
plastic bags festooned the trees like black leaves. 
“It was a shock for me to find how polluted every- 
thing had become,” the photographer says. To 
spotlight Senegal’s gravest ecological problems, 
Monteiro teamed up with Ecofund, an environmen- 
tal group, for a series of photographs starring a 



“djinni,” or supernatural genie, warning of mankind’s 
folly in a way that local children might also under- 
stand. This djinni, wearing a costume by the Sene- 
galese fashion designer Doulsy using garbage lay- 
ered according to the time it takes to decompose, 
looms over a vast trash-burning site outside Dakar 
where 1,300 tons of waste are deposited each day. 
The djinni looks away from the camera — toward, 
depending on your view, a greener horizon, or a 
smoking abyss. -Abigail tucker 
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Mother 8 Chi d 



A venerable symbol of human love, as you’ve never seen it before 




A mother and her child are 

curled up together inside the 
tube of a 3 Tesla magnetic 
resonance imaging scanner 
in April 2015. The scanner 
bangs and beeps, shudders 
and screeches. The baby 
is finally sleeping, pressed 
firmly against his mother’s 
chest, and so is still enough 
for the MRI to see inside his 
head. A single MR image, like 
this one, takes several min- 



utes to capture. Moving just 
a millimeter leaves a blur on 
the screen. The mother and 
baby must hold their pose, as 
if for a daguerreotype. 

While they lie there, the 
scanner builds up a picture of 
what’s inside their skulls. Of- 
ten MR images are made for 
physicians, to find a tumor or 
ablocked blood vessel. Scien- 
tists also make the images, to 
study brain function and de- 



velopment. In my lab, at MIT, 
we use MRI to watch blood 
flow through the brains of 
children; we read them sto- 
ries and observe how their 
brain activity changes in re- 
action to the plot. By doing 
so, we’re investigating how 
children think about other 
people’s thoughts. 

This particular MR image, 
though, was not made for di- 
agnostic purposes, nor even 



Scientists 
reconfigured 
a magnetic 
resonance 
scanner to 
capture a woman 
and her baby. 



FAST FORWARD 



really for science. No one, to 
my knowledge, had ever made 
an MR image of a mother and 
child. We made this one be- 
cause we wanted to see it. 

To some people, this image 
was a disturbing reminder 
of the fragility of human be- 
ings. Others were drawn to 
the way that the two figures, 
with their clothes and hair 
and faces invisible, became 
universal, and could be any 
human mother and child, at 
any time or place in history. 
Still others were simply 
captivated by how the ba- 
by’s brain is different from 
his mother’s; it’s smaller, 
smoother and darker— lit- 
erally, because there’s less 
white matter. 

Here is a depiction of one 
of the hardest problems 
in neuroscience: How will 
changes in that specific little 
organ accomplish the unfold- 
ing of a whole human mind? 

As for me, I saw a very 
old image made new. The 
Mother and Child is a pow- 
erful symbol of love and in- 
nocence, beauty and fertil- 
ity. Although these maternal 
values, and the women who 
embody them, may be vener- 
ated, they are usually viewed 
in opposition to other values: 
inquiry and intellect, prog- 
ress and power. But I am a 
neuroscientist, and I worked 
to create this image; and I am 
also the mother in it, curled 
up inside the tube with my 
infant son. -REBECCA SAXE 
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Quakers with i 

i" 

a Vengeance 

Ron Howard’s new film of In the Heart 
of the Sea oaptures the greed and 
blood lust of 1800s Nantuoket ! 





oday Nantucket Island is a fashionable 
summer resort: a place of T-shirt shops 
and trendy boutiques. It’s also a place 
of picture-perfect beaches where even 
at the height of summer you can stake 
out a wide swath of sand to call your 
own. Part of what makes the island 
unique is its place on the map. More 
than 25 miles off the coast of Massa- 
chusetts and only 14 miles long, Nan- 
tucket is, as Herman Melville wrote 
in Moby-Dick, ‘'away off shore.” But 
what makes Nantucket truly different 
is its past. For a relatively brief period 
during the late 18th and early 19th cen- 
turies, this lonely crescent of sand at 
the edge of the Atlantic was the whal- 
ing capital of the world and one of the 
wealthiest communities in America. 




The evidence of this bygone glory 
can still be seen along the upper 
reaches of the town’s Main Street, 
where the cobbles seem to dip and 
rise like an undulant sea and where 
the houses— no matter how grand 
and magisterial— still evoke the hum- 
ble spirituality of the island’s Quaker 
past. And yet lurking beneath this al- 
most ethereal surface is the story of a 
community that sustained one of the 
bloodiest businesses the world has 
ever known. It’s a story that I hadn’t 
begun to fully appreciate until after 
more than a decade of living on the 
island when I started researching In 
the Heart of the Sea, a nonfictional ac- 
count of the loss of the whaleship Es- 
sex, which I revisit here. While what 
happened to the crew of that ill-fated 
ship is an epic unto itself— and the 
inspiration behind the climax of Mo- 
hy-Dick—iViSl as compelling in 
its own quintessentially Amer- 




In 1856, a Nantucket sailor sketched the 
killing of his crew’s “100-barrel” prize. 



BY NATHANIEL PHILBRICK 
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ican way is the island microcosm that 
the Nantucket whalemen called home. 

When the Essex departed from Nan- 
tucket for the last time in the summer 
of 1819, Nantucket had a population 
of about 7,000, most of whom lived on 
a gradually rising hill crowded with 
houses and punctuated by windmills 
and church towers. Along the water- 
front, four solid-fill wharves extended 
more than 100 yards into the harbor. 
Tied up to the wharves or anchored 
in the harbor were, typically, 15 to 
20 whale ships, along with dozens of 
smaller vessels, mainly sloops and 
schooners that carried trade goods to 
and from the island. Stacks of oil casks 
lined each wharf as two-wheeled, 
horse-drawn carts continually shut- 
tled back and forth. 



Nantucket was surrounded by a 
constantly shifting maze of shoals that 
made the simple act of approaching or 
departing the island an often harrow- 
ing and sometimes disastrous lesson 
in seamanship. Especially in winter, 
when storms were the most deadly, 
wrecks occurred almost weekly. In- 
terred across the island were the 
corpses of anonymous seamen who 
had washed onto its wave-pummeled 
shores. Nantucket— ‘Taraway land” 
in the language of the island’s native 
inhabitants, the Wampanoag— was a 
deposit of sand eroding into an inexo- 
rable ocean, and all its residents, even 
if they had never sailed away from the 
island, were keenly aware of the inhu- 
manity of the sea. 

Nantucket’s English settlers, who 



first disembarked on the island in 1659, 
had been mindful of the sea’s dangers. 
They had hoped to earn their liveli- 
hoods not as fishermen but as farmers 
and shepherds on this grassy isle dotted 
with ponds, where no wolves preyed. 
But as the burgeoning livestock herds, 
combined with the increasing number 
of farms, threatened to transform the is- 
land into a windblown wasteland, Nan- 
tucketers inevitably turned seaward. 

Every autumn, hundreds of right 
whales converged to the south of the 
island and remained until the early 
spring. Right whales— so named be- 
cause they were “the right whale to 
kill”— grazed the waters off Nantucket 
as if they were seagoing cattle, strain- 
ing the nutrient-rich surface of the 
ocean through the bushy plates of 
baleen in their perpetually grinning 
mouths. While English settlers at Cape 
Cod and eastern Long Island had al- 
ready been pursuing right whales for 
decades, no one on Nantucket had 
summoned the courage to set out in 
boats and hunt the whales. Instead 



they left the harvesting of whales 
that washed ashore (known as drift 
whales) to the Wampanoag. 

Around 1690, a group of Nantucket- 
ers was gathered on a hill overlooking 
the ocean where some whales were 
spouting and frolicking. One of the 
islanders nodded toward the whales 
and ocean beyond. “There,” he said, “is 
a green pasture where our children’s 
grandchildren will go for bread.” In ful- 
fillment of the prophecy, a Cape Cod- 
der, one Ichabod Paddock, was subse- 
quently lured across Nantucket Sound 
to instruct the islanders in the art of 
killing whales. 

Their first boats were only 20 feet 
long, launched from beaches along 
the island’s south shore. Typically 
a whaleboat’s crew comprised five 



Wampanoag oarsmen, with a single 
white Nantucketer at the steering oar. 
Once they’d dispatched the whale, they 
towed it back to the beach, where they 
sliced out the blubber and boiled it into 
oil. By the beginning of the 18th cen- 
tury, English Nantucketers had intro- 
duced a system of debt servitude that 
provided a steady supply of Wampa- 
noag labor. Without the native inhab- 
itants, who outnumbered Nantucket’s 
white population well into the 1720s, 
the island would never have become a 
prosperous whaling port. 

In 1712, a Captain Hussey, cruising 
in his little boat for right whales along 
Nantucket’s south shore, was pushed 
out to sea in a fierce northerly gale. 
Many miles out, he glimpsed several 
whales of an unfamiliar type. This 
whale’s spout arched forward, unlike a 
right whale’s vertical spout. In spite of 
the high winds and rough seas, Hussey 
managed to harpoon and kill one of the 
whales, its blood and oil calming the 
waves in nearly biblical fashion. This 
creature, Hussey quickly perceived, 
was a sperm whale, one of which had 
washed up on the island’s southwest 
shore a few years earlier. Not only was 
the oil derived from the sperm whale’s 
blubber far superior to that of the right 
whale, providing a brighter and clean- 
er-burning light, but its block-shaped 
head contained a vast reservoir of even 
better oil, called spermaceti, that could 
simply be ladled into an awaiting cask. 
(It was spermaceti’s resemblance to 
seminal fluid that gave rise to the sperm 
whale’s name.) The sperm whale might 
have been faster and more aggressive 
than the right whale, but it was a far 
more lucrative target. With no other 
source of livelihood, Nantucketers ded- 
icated themselves to the single-minded 
pursuit of the sperm whale, and they 
soon surpassed their whaling rivals on 
the mainland and Long Island. 

By 176 0, the N antucketer s had 



Around 1690, one of the islanders nodded 
toward the whales and ocean beyond. 
“There,” he said, “is a green pasture where our 
children’s grandchildren will go for bread.” 
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Archaeological Paths company invites you to join one of our 2016 in-depth tours 
Discover the ancient world with the experts in archaeological travel! 
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Explore the world's oldest temple 
Gobekli Tepe 10,000 BC 

Turkey is rightfully referred to as the "Cradle 
of Civilization". Our tour will start in Istanbul, 
the capital of Byzantine empire, continue through 
the legendary city of Troy and the biblical city of 
Ephesus, later through the timeless and bare rock 
landscape of Cappadocia. The site of Cataihuyuk, 
where we can see the beginning of the iLrban 
civilization is one of the first settlements where 
people lived together, building established 
houses 7 thoLisand years B.C! Another attraction 
is Mount Nemrut, considered the eighth wonder 
of the ancient world. The highlight of the tour is 
perhaps the most important archaeological 
discovery of the modem times - Gobekli Tepe, 
The World's First Temple. 
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Why travel 
with us? 



^ ^ 6 ^ 

unique fully handpicked special expert 

itinerary inclusive hotels access led 







i'' 

Travel with the most famous archaeologist 
in the world, Dr. Zahi Hawass - former 
Egypt's minister of antiquities 
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virtually exterminated the local whale 
population. By that time, however, they 
had enlarged their whaling sloops and 
outfitted them with brick tryworks ca- 
pable of processing the oil on the open 
ocean. Now, since it was no longer 
necessary to return to port as often to 
deliver bulky blubber, their fieet had a 
far greater range. By the advent of the 
American Revolution, Nantucketers 
had reached the verge of the Arctic Cir- 
cle, the west coast of Africa, the east 
coast of South America and the Falk- 
land Islands to the south. 

In a speech before Parliament in 
1775, the British statesman Edmund 
Burke cited the island’s inhabitants as 
the leaders of a new American breed— a 
''recent people” whose success in whal- 
ing had exceeded the collective might of 
all of Europe. Living on an island nearly 



the same distance from the mainland as 
England was from France, Nantucket- 
ers developed a British sense of them- 
selves as a distinct and exceptional 
people, privileged citizens of what 
Ralph Waldo Emerson called the "Na- 
tion of Nantucket.” 

The Revolution and the War of 1812, 
when the British Navy preyed upon 
offshore shipping, proved catastrophic 
to the whale fishery. Fortunately, Nan- 
tucketers possessed sufficient capital 
and whaling expertise to survive these 
setbacks. By 1819, Nantucket was 
well positioned to reclaim and, as the 
whalers ventured into the Pacific, even 
overtake its former glory. But the rise 
of the Pacific sperm whale fishery had 
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a regrettable consequence. Instead of 
voyages that had once averaged about 
nine months, two- and three -year voy- 
ages had become typical. Never before 
had the division between Nantucket’s 
whalemen and their people been so 
great. Long vanished was the era when 
Nantucketers could observe from 
shore as the men and boys of the island 
pursued the whale. Nantucket was 
now the whaling capital of the world, 
but there were more than a few island- 
ers who had never glimpsed a whale. 

Nantucket had forged an economic 
system that no longer depended on 
the island’s natural resources. The is- 
land’s soil had long since been depleted 
by overfarming. Nantucket’s large 
Wampanoag population had been re- 
duced to a handful by epidemics, forc- 
ing shipowners to look to the mainland 
for crew. Whales had almost com- 
pletely disappeared from local waters. 
And still the Nantucketers prospered. 
As one visitor observed, the island had 
become a "barren sandbank, fertilized 
with whale-oil only.” 



Throughout the 17th century, English 
Nantucketers resisted all efforts to es- 
tablish a church on the island, partly 
because a woman named Mary Cof- 
fin Starbuck forbade it. It was said 
that nothing of importance was un- 
dertaken on Nantucket without her 
consent. Mary Coffin and Nathaniel 
Starbuck had been the first English 
couple married on the island, in 1662, 
and had established a profitable out- 
post for trading with the Wampanoag. 
Whenever an itinerant minister ar- 
rived in Nantucket intending to estab- 
lish a congregation, he was summarily 
rebuffed by Mary Starbuck. Then, in 
1702, she succumbed to a charismatic 
Quaker minister, John Richardson. 



Speaking before a group assembled in 
the Starbucks’ living room, Richard- 
son succeeded in moving her to tears. 
It was Mary Starbuck’s conversion 
to Quakerism that established the 
unique convergence of spirituality 
and covetousness that would underlie 
Nantucket’s rise as a whaling port. 

Nantucketers perceived no contra- 
diction between their source of income 
and their religion. God himself had 
granted them dominion over the fishes 
of the sea. Pacifist killers, plain-dressed 
millionaires, the whalemen of Nan- 
tucket (whom Herman Melville de- 
scribed as "Quakers with a vengeance”) 
were simply enacting the Lord’s will. 

On the corner of Main and Pleasant 
streets stood the Quakers’ immense 
South Meetinghouse, constructed in 
1792 from pieces of the even larger 
Great Meeting House that once 
loomed over the stoneless field of the 
Quaker Burial Ground at the end of 
Main Street. Instead of an exclusive 
place of worship, the meetinghouse 
was open to nearly anyone. One vis- 
itor claimed that almost half those 
who attended atypical meeting (which 
sometimes attracted as many as 2,000 
people— more than a quarter of the is- 
land’s population) were not Quakers. 

While many of the attendees were 
there for the benefit of their souls, those 
in their teens and early 20s tended to 
harbor other motives. No other place on 
Nantucket offered a better opportunity 
for young people to meet members of the 
opposite sex. Nantucketer Charles Mur- 
phey described in a poem how young men 
such as himself used the long intervals of 
silence typical of a Quaker meeting: 

To sit with eager eyes directed 
On all the beauty there collected 
And gaze with wonder while 
in sessions 

On all the various forms 
and fashions. 
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No matter how much this nominally 
Quaker community might attempt to 
conceal it, there was a savagery about 
the island, a blood lust and pride that 
bound every mother, father and child 
in a clannish commitment to the hunt. 
The imprinting of a young Nantucketer 
commenced at the earliest age. The 
first words a baby learned included 
the language of the chdise—townor, for 
instance, a Wampanoag word signify- 




ing that the whale has been sighted for 
a second time. Bedtime stories told of 
killing whales and eluding cannibals in 
the Pacific. One mother approvingly re- 
counted that her 9-year-old son affixed 
a fork to a ball of darning cotton and 
then went on to harpoon the family cat. 
The mother entered the room just as the 
terrified pet attempted to escape, and 
unsure of what she had found herself 
in the middle of, she picked up the cot- 



ton ball. Like a veteran boatsteerer, the 
boy shouted, 'Tay out, mother! Pay out! 
There she sounds through the window!” 

There was rumored to exist a secret 
society of young women on the island 
whose members vowed to wed only 
men who had already killed a whale. 
To help these young women identify 
them as hunters, boatsteerers wore 
chockpins (small oak pins used to 
secure the harpoon line in the bow 
groove of a whaleboat) on their lapels. 
Boatsteerers, outstanding athletes 
with prospects of lucrative captain- 
cies, were considered the most eligible 
Nantucket bachelors. 

Instead of toasting a person’s health. 
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LIKE ALL MOVIES “based on a true story,” In the Heart of the 
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professionals. The survey methods differed, but trends are 



clear. The public seems most riveted by World War II, while 



historians focus on the African-American experience. 

For more results, go to Smithsonian.com/historypoll 
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a Nantucketer offered invocations of a 
darker sort: 

Death to the living, 

Long life to the killers. 

Success to sailors’ wives 
And greasy luck to whalers. 

Despite the bravado of this little ditty, 
death was a fact of life all too familiar 
among Nantucketers. In 1810 there were 
472 fatherless children on Nantucket, 
while nearly a quarter of the women over 
the age of 23 (the average age of mar- 
riage) had lost their husbands to the sea. 

Perhaps no community before or 
since has been so divided by its com- 



mitment to work. For a whaleman and 
his family, it was a punishing regimen: 
two to three years away, three to four 
months at home. With their men absent 
for so long, Nantucket’s women were 
obliged not only to raise the children 
but also to oversee many of the island’s 
businesses. It was women for the most 
part who maintained the complex web 
of personal and commercial relation- 
ships that kept the community func- 
tioning. The 19th-century feminist 
Lucretia Coffin Mott, who was born 
and raised on Nantucket, remembered 
how a husband returned from a voyage 
commonly followed in the wake of his 
wife, accompanying her to get-togeth- 



ers with other wives. Mott, who eventu- 
ally moved to Philadelphia, commented 
on how odd such a practice would have 
seemed to anyone from the mainland, 
where the sexes operated in entirely 
distinct social spheres. 

Some of the Nantucket wives 
adapted readily to the rhythm of the 
whale fishery. The islander Eliza Brock 
recorded in her journal what she called 
the '‘Nantucket Girl’s Song”: 



Then Fll haste to wed a sailor, 
and send him off to sea. 

For a life of independence, 
is the pleasant life for me. 

But every now and then I shall 
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Movies can be 
powerfui teachers 

Whioh period or event in US. history 
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The 1993 Oskar 
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say that movies 
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like to see his face, 

For it always seems to me to beam 

with manly grace 

But when he says "‘Goodbye my 
love, Fm off across the sea,” 

First I cry for his departure, then 
laugh because Fmfree. 

As their wives and sisters conducted 
their lives back on Nantucket, the is- 
land’s men and boys pursued some of 
the largest mammals on earth. In the 
early 19th century a typical whaleship 
had a crew of 21 men, 18 of whom were 
divided into three whaleboat crews of 
six men each. The 25-foot whaleboat 
was lightly built of cedar planks and 
powered by five long oars, with an of- 
ficer standing at the steering oar on the 
stern. The trick was to row as close as 
possible to their prey so that the man 



at the bow could hurl his harpoon into 
the whale’s glistening black flank. More 
often than not the panicked creature 
hurtled off in a desperate rush, and the 
men found themselves in the midst of 
a '‘Nantucket sleigh ride.” For the un- 
initiated, it was both exhilarating and 
terrifying to be pulled along at a speed 
that approached as much as 20 miles 
an hour, the small open boat slapping 
against the waves with such force that 
the nails sometimes started from the 
planks at the bow and stern. 

The harpoon did not kill the whale. 
It was the equivalent of a fishhook. 
After letting the whale exhaust itself, 
the men began to haul themselves, 
inch by inch, to within stabbing dis- 
tance of the whale. Taking up the 
12-foot-long killing lance, the man at 



the bow probed for a group of coiled 
arteries near the whale’s lungs with 
a violent churning motion. When the 
lance finally plunged into its target, the 
whale would begin to choke on its own 
blood, its spout transformed into a 15- 
foot geyser of gore that prompted the 
men to shout, "Chimney’s afire!” As 
the blood rained down on them, they 
took up the oars and backed furiously 
away, then paused to observe as the 
whale went into what was known as 
its "flurry.” Pounding the water with 
its tail, snapping at the air with its 
jaws, the creature began to swim in an 
ever-tightening circle. Then, just as 
abruptly as the attack had begun with 
the initial harpoon thrust, the hunt 
ended. The whale fell motionless and 
silent, a giant black corpse floating fin 
up in a slick of its own blood and vomit. 

Now it was time to butcher the whale. 
After laboriously towing the corpse back 
to the vessel, the crew secured it to the 
ship’s side, the head toward the stern. 
Then began the slow and bloody process 
of peeling five-foot-wide strips of blub- 



ber from the whale; the sections were 
then hacked into smaller pieces and 
fed into the two immense iron trypots 
mounted on the deck. Wood was used to 
start the fires beneath the pots, but once 
the boiling process had commenced, 
crisp pieces of blubber floating on the 
surface were skimmed off and tossed 
into the fire for fuel. The flames that 
melted down the whale’s blubber were 
thus fed by the whale itself and pro- 
duced a thick pall of black smoke with 
an unforgettable stench— "as though,” 
one whaleman remembered, "all the 
odors in the world were gathered to- 
gether and being shaken up.” 

During a typical voyage, a Nantucket 
whaleship might kill and process 40 
to 50 whales. The repetitious nature 



of the work— a whaler was, after all, 
a factory ship— desensitized the men 
to the awesome wonder of the whale. 
Instead of seeing their prey as a 50- to 
60-ton creature whose brain was close 
to six times the size of their own (and, 
what perhaps should have been even 
more impressive in the all-male world 
of the fishery, whose penis was as long 
as they were tall), the whalemen pre- 
ferred to think of it as what one ob- 
server described as "a self-propelled 
tub of high-income lard.” In truth, 
however, the whalemen had more in 
common with their prey than they 
would have ever cared to admit. 

In 1985 the sperm whale expert Hal 
Whitehead used a cruising sailboat 
fitted with sophisticated monitoring 
equipment to track sperm whales in 
the same waters that the Essex plied 
in the summer and fall of 1820. White- 
head found that the typical pod of 
whales, which ranges between 3 and 
20 or so individuals, comprised almost 
exclusively interrelated adult females 
and immature whales. Adult males 
made up only 2 percent of the whales 
he observed. 

The females work cooperatively in 
taking care of their young. The calves 
are passed from whale to whale so that 
an adult is always standing guard when 
the mother is feeding on squid thou- 
sands of feet below the ocean’s surface. 
As an older whale raises its flukes at 
the beginning of a long dive, the calf 
will swim to another nearby adult. 

Young males depart the family unit 
at around 6 years of age and make 
their way to the cooler waters of the 
high latitudes. Here they live singly or 
with other males, not returning to the 
warm waters of their birth until their 
late 20s. Even then, a male’s return is 
fairly transient; he spends only eight 
or so hours with any particular group, 
sometimes mating but never es- 
tablishing strong attachments, 



Instead of seeing their prey as a creature 
whose brain was ciose to six times the size of 
their own, the whaiemen preferred to think of 
it as “a seif-propeiied tub of high-income iard.” 
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before returning to the high latitudes. 

The sperm whales’ network of fe- 
male-based family units resembled, to 
a remarkable degree, the community 
the whalemen had left back home on 
Nantucket. In both societies the males 
were itinerants. In their pursuit of kill- 
ing sperm whales the Nantucketers had 
developed a system of social relation- 
ships that mimicked those of their prey. 

Herman Melville chose Nantucket to 
be the port of the Pequod in Moby -Dick, 
but it would not be until the summer of 
1852— almost a year after publication of 
his whaling epic— that he visited the is- 
land for the first time. By then Nantuck- 
et’s whaling heyday was behind it. The 
mainland port of New Bedford had as- 
sumed the mantle as the nation’s whal- 
ing capital, and in 1846 a devastating 
fire destroyed the island’s oil-soaked 
waterfront. The Nantucketers quickly 
rebuilt, this time in brick, but the com- 
munity had begun a decades-long de- 
scent into economic depression. 

Melville, it turned out, was experi- 
encing his own decline. Despite being 
regarded today as a literary masterpiece, 
Moby-Dick was poorly received by both 
critics and the reading public. In 1852, 
Melville was a struggling writer in des- 
perate need of a holiday, and in July of 
that year he accompanied his father-in- 
law, Justice Lemuel Shaw, on a voyage to 
Nantucket. They likely stayed at what is 
now the Jared Coffin House at the cor- 
ner of Center and Broad streets. Diago- 
nally across from Melville’s lodgings was 
the home of none other than George Pol- 
lard Jr., the former captain of the Essex. 

Pollard, as it turned out, had gone to 
sea again after the loss of the Essex, as 
captain of the whaleship Two Brothers. 
That ship went down in a storm in the 
Pacific in 1823. All the crew members 
survived, but, as Pollard confessed 
during the return voyage to Nantucket, 
‘'No owner will ever trust me with a 



whaleship again, for all will say I am an 
unlucky man.” 

By the time Melville visited Nan- 
tucket, George Pollard had become the 
town’s night watchman, and at some 
point the two men met. “To the island- 
ers he was a nobody,” Melville later 
wrote, “to me, the most impressive man, 
tho’ wholly unassuming even humble— 
that I ever encountered.” Despite hav- 
ing suffered the worst of all possible 
disappointments, Pollard, who retained 
the watchman position until the end of 
his life in 1870, had managed a way to 
continue on. Melville, who was doomed 
to die almost 40 years later in obscurity, 
had recognized a fellow survivor. 

In February 2011 — more than a decade 
after publication of my book In the 
Heart of the Sea— came astonishing 



a maritime archaeologist who works 
for the National Oceanic and Atmo- 
spheric Administration and the Papah- 
anaumokuakea Marine National Mon- 
ument— at 140,000 square miles, the 
largest protected marine conservation 
area in the United States. Those arti- 
facts, the divers knew, indicated that 
the ship likely came from Nantucket 
in the first half of the 19th century. 
Could it be, Keogh wondered, that they 
had stumbled across the long-lost Two 
Brothers, infamous in whaling history 
as the second vessel that Capt. George 
Pollard Jr. managed to lose at sea? 

The Two Brothers— B. 217-ton, 
84-foot-long vessel built in Hallowell, 
Maine, in 1804— also carried two other 
Essex survivors, Thomas Nickerson and 
Charles Ramsdell. The ship departed 
Nantucket on November 26, 1821, and 
followed an established route, rounding 
Cape Horn. From the western coast of 
South America, PoUard sailed to Hawaii, 
making it as far as the French Frigate 
Shoals, an atoll in the island chain that 
includes Shark Island. The waters, a 




news. Archaeologists had located the 
underwater wreck of a 19th-century 
whaling vessel and solved a Nantucket 
mystery. Kelly Gleason Keogh was 
wrapping up a monthlong expedition 
in the remote Hawaiian Islands when 
she and her team indulged in some 
last-minute exploring. They set out to 
snorkel the waters near Shark Island, 
an uninhabited speck 600 miles north- 
west of Honolulu. After 15 minutes or 
so, Keogh and a colleague spotted a 
giant anchor some 20 feet below the 
surface. Minutes later, they came upon 
three trypots— cast-iron cauldrons used 
by whalers to render oil from blubber. 

“We knew we were definitely looking 
at an old whaling ship,” says Keogh, 40, 



maze of low-lying islands and reefs, 
were treacherous to navigate. The entire 
area, Keogh says, “acted a bit like a ship 
trap.” Of the 60 vessels known to have 
gone down there, ten were whaleships, 
all of which sank during the peak of Pa- 
cific whaling, between 1822 and 1867. 

Bad weather had thrown off Pol- 
lard’s lunar navigation. On the night 
of February 11, 1823, the sea around 
the ship suddenly churned white as the 
Two Brothers continued on page 98 
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THE “SNL” VETERANS BEHIND THE SLY NEW SERIES 
“DOCUMENTARY NOW!” ADD A LAYER OF AUTHENTICITY 
TO THE ART OF SENDING UP NONFICTION FILMS 

BY FRANZ LIDZ 
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Kunuk was an Inuk savant. 

As chronicled in Kunuk the Hunter, a silent-era documentary by the Arctic 
explorer William H. Sebastian, he was an archetypal Eskimo who lived where 
nothing grew and subsisted on what he could kill. But as the sound-era expose 
Kunuk Uncovered revealed, he was more or less invented for the screen by Sebas- 
tian. In real life, Kunuk was such a klutz that the filmmaker had to nail his gloves 
and boots to his dogsled to keep him from slipping off. 

We learn that Sebastian actually went AWOL after the men of the Inuk village 
discovered he had been sleeping with their wives, and that the witless Kunuk 
had to take over the shoot. Though he was a natural, coming up with innovations 
like the tracking shot and point of view, he quickly turned on-set diva. In a series 
of crackly, Victrola-recorded tantrums, he whines about looking too old in the 
dailies, demands a craft services table and insists on filming during a blizzard 
because a storm would '‘fix [the movie’s] third-act problems.” 

In case you haven’t already guessed, Kunuk the Hunter is a make-believe docu- 
mentary. AndiKunuk Uncovered is a make-believe documentary about the making 
of a make-believe documentary that sends up not only director Robert J. Flaherty 
and his 1922 classic Nanook of the North— long embraced as an authentic window 
on the Inuit way of life— but also Nanook Revisited, a 1990 follow-up that returned 



to the site of the original filming and 
showed that this milestone of early 
cinema contained many sequences 
that had been staged for the camera. 

“Almost any story is almost cer- 
tainly some kind of lie,” says Orson 
Welles inF for Fake, asoi-disant doc- 
umentary that was part hoax, part 
true story. In that same spirit, Kunuk 



Uncovered turns out to be an episode 
of “Documentary Now!,” a comedy 
showcase that has added a new layer 
of sophistication to film parody. 

Each half-hour installment of the 
series, which premiered in August on 
IFC, is framed as a 5 0th- anniversary 
celebration of landmark docs from a 
fictional public-broadcasting series. 



Introduced in earnest deadpan by the 
plummy-voiced Dame Helen Mirren, 
the shows riff on a cherished documen- 
tary film or trope. “Saturday N ight Live” 
alumni BiU Hader and Fred Armisen are 
the principal performers; fellow gradu- 
ate Seth Meyers is the principal writer. 

Enduring comedy is grounded in 
both surprise and recognition, and 
that recognition requires that comedy 
arise from the real world. We’re happy 
to report that the parodies of “Doc- 
umentary Now!” are so needlingly 
accurate and filmed with such loving 
detail as to be homages. The anthol- 
ogy takes its source material seriously 
even while skewering it. “Authenticity 
is the key,” says Armisen, the Kunuk 
of Kunuk Uncovered. “That applies to 
form as much as content.” 

Extraordinary care and cleverness 
have been devoted to approximating 
the look, period and style of such var- 
ied works as Albert and David Maysles’ 
cinema- verite Grey Gardens (1975), Er- 
rol Morris’ waking nightmare The Thin 
Blue Line (1988) and HBO’s achingly hip 
“Vice” news program. This attention to 




PETER KRAMER / IFC; RHYS THOMAS / IFC (3); GUNNAR ORN BIRGISSON / IFC 



detail extends from shots and period 
graphics to lighting and film stock. 

“It’s the kind of wonderfully anal art 
direction you don’t usually hear 
about in a comedy,” says Hader. 

'In fact, very few comedies are 
visually interesting. Which is 
why Terry Gilliam never really di- 
rected another Monty Python 
movie after ifoZi/ Grail. In one 
scene, the other members of 
the troupe kneeled uncom- 
fortably in suits of armor 
while Gilliam held up the 
shoot for hours until he got 
the smoke right. John Cleese 
said, Terry, how many laughs 
are in the smoke?’ ” 

“Documentary Now!” host 
Dame Helen Mirren (right) has 
introduced episodes inciud- 
ing (beiow from ieft) Sandy 
Passage (a takeoff on Grey 
Gardens), Gentle & Soft (a 
spoof of rockumentaries), Kunuk 
Uncovered (a sendup of Nanook 
of the North and Nanook Revisit- 
ed) and DRONEZ: The Hunt for El 
Chingon (which parodies “Vice”). 



The elaborate put-ons of "Doc- 
umentary Now!” shimmy along on 
the strength of its seamless ensem- 
ble— Armisen and Hader are, in a 
manner of speaking, perfectly 
mismatched— and its remark- 
able depth in storytelling. Ku- 
nuk Uncovered, for example, 
examines the relationship 
between documentarians 
and their subjects, the 
hubris it takes to make 
works of art, and the 
very nature of creative 
expression. The result is 
a hilarious and knowing 
lampooning of nonfiction 
formats and their tension 
between truth and tone. 

"The reason 'Documen- 
tary Now!’ is so ground- 
breaking is that it harkens 
back to the early days of film 
when people saw footage of a 
train and dove out of the way,” 
says onetime "SNL” head writer 
Adam McKay, the director of An- 
chorman and Talladega Nights. 



"There is nothing more exciting than 
believing something fake is real unless 
you’re conned and your money is taken. 
And even that is kind of cool. To this 
day, I love crank calls and old 'Candid 
Camera’ episodes for the same reason.” 

McKay credits Hader, Armisen, 
Meyers and director Rhys Thomas 
with reinventing the mockumentary, 
that most hidebound of motion picture 
genres. The faux-real tradition dates 
at least to Welles’ radio adaptation 
of War of the Worlds, a series of sim- 
ulated news bulletins that unleashed 
considerable mischief way back in 
1938. Two decades later, the BBC 
broadcast a piece of fudged realism 
about a "Swiss spaghetti harvest” that 
purported to show a family plucking 
strands of pasta from a spaghetti tree. 
Hundreds of viewers phoned in asking 
how they could grow their own. 

"Helping to build something like a 
mockumentary that’s its own real estate 
is very cool,” Armisen says. "When we 
came up with the premise for 'Documen- 
tary Now!,’ I asked myself, 'Is there vege- 
tation back there?’ After reading Seth’s 
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first script, I realized, ‘Oh yeah, I could 
live on that property.’ ” 

Documentaries that seemed more 
about the filmmakers than the film 
were scrupulously avoided, as were 
those with a comic tone. “Why rework 
stuff that’s already funny?” says Ar- 
misen. “As Nigel Tufnel and David St. 
Hubbins said in This Is Spinal Tap, ‘It’s 
such a fine line between stupid, and, 
uh, clever.’” 

A genuine pop-culture touchstone. 
Spinal Tap (1984) traces the history of 
a heavy-metal band on its final, futile 
tour. From spontaneously combusting 
drummers to the guitarist who thinks 
“sexist” and “sexy” are synonyms, no 
one else has eviscerated rock ’n’ roll 
so completely— except real rock stars 
themselves. “Among so-called mock- 
umentaries, I don’t think anything re- 
ally touches it,” observes Hader. “‘The 
Office,’ ‘Modern Family,’ ‘Parks and 
Recreation’— every recent single-cam- 
era sitcom with jokey talking heads 
owes its existence to Spinal Tap.” 

Still, Hader insists that the biggest 
inspirations for “Documentary Now!” 
were Woody Allen’s moc-docs Take the 
Money and Run (1969) SiKidZelig (1983). 
The former recounted the criminal ca- 
reer of the hapless Virgil Starkwell; the 
latter was a historical pastiche about 
Leonard Zelig, a “human chameleon” 
who took on the physical, mental and 




Watch clips from episodes of 
^‘Documentary NowT^ at 
Smithsonian.com/ docnow 



Sketch artists: Armisen as Liberace 
and Hader as Vincent Price in a “Sat- 
urday Night Live” skit from 2009. 



emotional attributes of any strong per- 
sonality he was with, and whose dis- 
covery prompted headlines, psychiatric 
studies and Jazz Age dance crazes. 

“I was really impressed with the in- 
terviews in Take the Money and Run,” 
Hader recalls. “The ones with Stark- 
well’s teachers, his music instructors, 
his Groucho-glasses-wearing par- 
ents— ‘I tried to beat God into him!’— 
made you feel like you were witnessing 
an actual conversation.” 

Hader found Zelig as moving as 
it was ambitiously mischievous. He 
loved how the disparate elements 
meshed. During the early days of “Doc- 



Armisen says. “Again, it all goes back 
to authenticity.” 

He and Hader are both gifted mim- 
ics. Armisen’s expressions of breath- 
taking inanity— a highlight of his other 
IFC show, “Portlandia”— seemto come 
with worrying ease. For his part, Ha- 
der’s physical and vocal quirks allow 
him to sketch characters as if by short- 
hand. Over eight seasons on “SNL,” he 
developed an unequaled range of wiggy 
characterizations (the flamboyant 
Stefon, Italian talk-show host Vinny 
Vedecci) and eerily precise imperson- 
ations (A1 Pacino, Vincent Price). 

One of his finest moments on “Doc- 
umentary Now!” came while playing 
a lightly fictionalized version of Grey 
Gardens’ Little Edie Beale, a down- 
and-out socialite living with her 
mother in a derelict mansion overrun 
with cats, raccoons and the flotsam of 
regret. 

Like Little Edie, Hader’s Little 
Viwy wears head wraps, though in 
her case they are sweatpants. (The 
legs are built-in scarves, she explains.) 
As self-effacing as the Cheshire Cat, 
Hader disappears into the role with 



“WE’RE ALL FANS OF THE MOVIES WE’RE PARODYING. WE’D LIKE 
NOTHING BETTER THAN FOR UNSUSPEOTING VIEWERS TO TUNE 
IN TO AN EPISODE AND, HALFWAY THROUGH, FIGURE OUT THAT 
THEY’RE NOT WATOHING A REAL DOGUMENTARY.” 



umentary Now!,” he sent DVDs of the 
film to Rhys Thomas and co-director 
Alex Buono. “I told them, ‘This is the 
mood of the show: very serious, very 
dry, but with insane jokes and crazy 
moments. You don’t want to wink too 
much at the audience.’ ” 

When mockumentaries go awry, he 
says, it’s often because they don’t play 
by the rules of documentaries. Which 
is why only one camera was used in 
the Grey Gardens takeoff, which is 
titled Sandy Passage. “That’s all the 
Maysleses had, so that’s all we had,” 



a smoky smile. Whimsy morphs into 
menace, and this small masterpiece of 
mocku-poetry takes a late-game turn, 
mixing in morsels of Psycho and The 
Blair Witch Project. 

“We’re all fans of the movies we’re 
parodying,” says Hader. “We’d like 
nothing better than for unsuspect- 
ing viewers to tune in to an episode 
and, halfway through, figure out that 
they’re not watching a real documen- 
tary. If our remake makes them curi- 
ous enough to watch the original, we’ll 
be very, very happy.” O 



36 SMITHS0NIAN.COM I December 2015 



DANA EDELSON / NBC / NBCU PHOTO BANK / GETTY IMAGES 



t 




BEHIND NASA’S NEW 



HORIZONS MISSION 



GAVEOHEERING 



EARTHLINGS THEIR 



FIRST OLOSE-UP 



VIEW OF PLUTO 



BY. ELIZABETH QUILL 









PHOTOGRAPHS BY MICHAEL SOlURI 













SMITHS0NIAN.COM I December 2015 



Alan stern promised his co-workers that their Pluto 

flyby would make the front page of the New York Times, above the fold. But even 
Stern didn’t expect the achievement to appear in the same prominent place in 450 
newspapers on July 15, the morning after the New Horizons spacecraft whizzed 
by Pluto and transformed it forever from a mere point of light into a three-dimen- 
sional world with its own identity. '‘People dig exploration,” Stern said by way of 
explaining the global fascination. 

People also dig hard-won triumph, and what a triumph it was, slingshotting a 
device no heavier than a Smart car across the solar system and having it meet up 
more than nine years and three billion miles later with an icy sphere smaller than 
our moon. The feat showed us again that perhaps the only thing more wondrous 
than space itself is the human mind that relentlessly insists on understanding it. 

Stern, who is a planetary scientist, aerospace engineer, associate vice president for 
research and development at the Southwest Research Institute and principal inves- 
tigator of the New Horizons mission, set his sights on Pluto decades ago and designed 
spacecraft to study it several times before, only to have his plans fizzle long before they 
reached the launchpad. His dogged determination is one reason for this mission’s 



shining success, but determination is 
also a quality shared by the many hun- 
dreds of scientists, engineers and tech- 
nicians who have worked on the project 
over the years. Stern’s singular contribu- 
tion, actually, has been his shrewd prag- 
matism in navigating NASA’s funding 
obstacles and the mission approval pro- 
cess, a world fraught with dream-kill- 
ing hazards (see “Plutonic Love,” June 
2015). A NASA veteran. Stern put into 
action an idea that goes beyond the clas- 
sic engineering aesthetic “less is more.” 
Think of it as less is most. 

To get to Pluto quickly, the spacecraft 
had to be light. It weighed just 1,054 
pounds at launch. The seven onboard 
scientific instruments— which had a 
long list of tasks that included mapping 
Pluto and its largest moon, capturing 
high-resolution and color images, 
studying its geology and composition, 
measuring solar wind and detecting 
dust— come in at just 66 pounds. For 
the spacecraft to be light, the instru- 
mentation had to be efficient. All of the 
instruments operate on just 28 watts, 
not enough to power a light bulb. 

“My God, the darn machine worked— 
it really worked,” David DeVorkin, a se- 
nior curator at Smithsonian’s National 
Air and Space Museum, says of the 

A triumphant Stern holds a full-frame 
image of Pluto, taken just hours before 
the New Horizons probe (previous page, 
at launch in 2006 ) reached its closest 
point to Pluto. 



mission’s success. “How did he pull it 

off? I mean, it is a Zen sort of thing 

That kind of concentration and intense 
attention to every possible contin- 
gency plan for everything that could go 
wrong.” Despite, or more likely because 
of, its streamlined design. New Hori- 
zons managed to collect 50 gigabits of 
data, 5,000 times as much data as the 
Mariner 4 probe collected when it flew 
by Mars in 1965, returning the first- 
ever close-up view of that planet. 

It was back in the 1990s, during 
planning for another Pluto mission 
that never achieved liftoff, that Stern 
devised the clever strategy of putting 
a spacecraft to sleep for long periods 
of time, reducing the number of people 
required to pilot and monitor the craft, 
and saving substantially on operating 
costs. New Horizons borrowed that 
strategy. After a successful boost from 
Jupiter’s gravity. New Horizons spent 

I, 892 of 3,058 days hibernating. Like- 
wise, Stern decided to keep the space- 
craft focused solely on its target during 
the flyby, to get as much precious data 
as possible, and only later point the 
craft back at Earth to transmit that 
data home. It meant no immediate re- 
ward, and even now the information 
comes in at a trickle because he packed 
a less powerful transmitter and smaller 
antenna to save on costs and weight. 

The stunning first photo of Pluto’s 
surface shows mountains that rise 

II, 000 feet— a delightful surprise to 



astronomers, because nitrogen-ice, 
which covers most of Pluto’s surface, 
should collapse under its own weight. 
A long eight weeks later, after Labor 
Day weekend. New Horizons revealed 
Pluto’s ancient craters, smooth bright 
plains, clustered ridges and dunes, an 
unexpected amalgamation of land- 
scapes found elsewhere in the solar 
system, including on Mars and Jupi- 
ter’s moon Europa. There are signs of 
flowing glaciers and crisscrossed chan- 
nels caused, perhaps, by fluid or slush 
on the “planet.” (Pluto is officially clas- 
sified as a “dwarf” planet, but Stern still 
calls it a planet— and who’s going to stop 
him? “Astronomers don’t have a police 
force,” he says.) Data from an instru- 
ment dubbed Alice— its partner instru- 
ment is Ralph— found an atmosphere 
rich in nitrogen reaching a thousand 
miles above Pluto’s surface. In Stern’s 
favorite image so far, taken 15 minutes 
after closest approach, separate, dis- 
tinct peaks jut into the haze above, it- 
self formed of distinct concentric rings. 
The last of the data won’t arrive until 
late next year. But after waiting a long, 
long time— 14 years to plan the mission 
and get approval, 4 to construct and test 
the craft and related systems, plus more 
than 9 years in transit— what’s another 
year? “You’ve got to be OK with delayed 
gratification,” says Stern. 

In those early days before the mission 
was a go, when Pluto was still classified 
as a planet. Stern had another savvy 
idea. The probe could have fulfilled its 
scientific goals with just six instru- 
ments. But Stern wasn’t satisfied— there 
must be room for one more. And so they 
added a high-resolution, long-range 
telescope that would begin observations 
six months early by photographing Pluto 
during the approach, greatly boosting 
the scientific return without adding 
much to the cost. Those early images 
were also a tease that made the mission 
all the more alluring to Plutophiles new 
and old here on Earth. Stern got our at- 
tention and made us want more. Now we 
too are willing to wait for it. O 




Read more about Stem and 
see New Horizons* images at 
Smithsonian.com/ stern 
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THE AMAZING TALE OF A 
DETERMINED ART DIRECTOR 
WHO HARNESSED THE 
POWERS OF THE GREATEST 
ILLUSTRATORS AROUND 
THE WORLD TO BLOW 
KIDS’ MINDS 

BY ELEANOR DAVIS 





Comic books? Educational? The very idea 

is comical to anyone familiar with the 1954 Senate 
subcommittee investigation that linked juvenile 
delinquency to horror and crime comics. The pol- 
iticians dealt the industry a staggering blow that it 
overcame only after superheroes, plus corny teens 
like Archie and a rascal named Dennis, came to the 
rescue. Still, comics are seldom associated with lit- 
eracy. But Franqoise Mouly started Toon Books pre- 
cisely to get more young people reading, and thinking, 
and enjoying the printed word, lushly illustrated and 
handsomely bound as well. 'Tt’s something they will 
hold in their hand and they will feel the care we put 
into it,” Mouly says. Schools are catching on, spicing 
up reading lists with Toon titles (43 published so 
far). Mouly acknowledges she’s putting teachers in 
a bind that is sort of funny: ‘'Can you imagine having 
to go see your principal and say, Tm going to spend 
money on comic books!”’ -the editors 

Read correspondent Jeff MacGregor^s 
interview with Frangoise Mouly at 
Smithsonian.com/ mouly 
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AN ENGINEER’S PASSION 
FOR DEOODING FAGIAL 
EXPRESSIONS IS SET 
TOOHANGETHE WAY 
WE INTERAGT WITH 
OUR DEVIOES- 
AND EAOH OTHER 



BY JERRY ADLER 

PHOTOGRAPH BY 
KEVIN TACHMAN 




The human face is powered, depending on 

how you count them, by between 23 and 43 muscles, many of which attach 
to the skin, serving no obvious function for survival. An alien examining a 
human specimen in isolation wouldn’t know what to make of them. Tugging 
on the forehead, eyebrows, lips and cheeks, the muscles broadcast a wealth of 
information about our emotional state, level of interest and alertness. It is a 



remarkably efficient means of communication— almost instantaneous, usually 
accurate, transcending most language and cultural barriers. But sometimes the 
data is lost, ignored or misinterpreted. If a logger smiles in the forest with no 
one around to see him, was he actually happy? 

Rana el Kaliouby hates to see that information go to waste. Meeting el Ka- 
liouby in her small office in Waltham, Massachusetts, I see her contract her 
zygomaticus major muscle, raising the corners of her mouth, and her orbicularis 
oculi, crinkling the outer corners of her eyes. She is smiling, and I deduce that 
she is welcoming me, before she even gets out the word ''hello.” But many social 
exchanges today take place without real-time face-to-face interaction. That’s 
where el Kaliouby, and her company, come in. 



El Kaliouby, who is 37, smiles often, 
face and a solicitous manner, bely- 
ing her position as the co-founder of 
a fast-growing tech start-up— an an- 
ti-Bezos, an un-Zuckerberg. Her com- 
pany, Affectiva, which she founded 
in 2009 with a then-colleague at the 
MIT Media Lab, Rosalind Picard, 
occupies a position on the cutting 
edge of technology to use computers 
to detect and interpret human facial 
expressions. This field, known as "af- 
fective computing,” seeks to close the 
communication gap between human 
beings and machines by adding a new 
mode of interaction, including the 
nonverbal language of smiles, smirks 
and raised eyebrows. "The premise of 
what we do is that emotions are im- 
portant,” says el Kaliouby. "Emotions 
don’t disrupt our rational thinking 



She has a round, pleasant, expressive 




displays the “Pan Am,” or faked smile, 
and the close-mouthed Mona Lisa sug- 
gests discomfort more than happiness. 
The open-mouthed smiley face emoji 
is a crude attempt to punctuate digital 
communications with emotion. 



but guide and inform it. But they are 
missing from our digital experience. 
Your smartphone knows who you are 
and where you are, but it doesn’t know 
how you feel. We aim to fix that.” 

Why does your smartphone need to 
know how you feel? El Kaliouby has 
a host of answers, all predicated on 
the seemingly boundless integration 
of computers into the routines of our 
daily lives. She envisions "technology 
to control lighting, temperature and 
music in our homes in response to our 
moods,” or apps that can adapt the con- 
tent of a movie based on your subcon- 



scious reactions to it while you watch. 
She imagines programs that can mon- 
itor your expression as you drive and 
warn of inattention, drowsiness or an- 
ger. She smiles at the mention of her 
favorite idea— "a refrigerator that can 
sense when you are stressed out and 
locks up the ice cream.” 

In particular, she thinks Affectiva, 
and the technology it is helping to 
usher into the mainstream, will be a 
boon to health care. A researcher test- 
ing a new drug, or a therapist treating a 
patient, gets feedback only at intervals, 
subject to all the problems of self-re- 




porting— the unconscious desire to 
please the doctor, for instance, or se- 
lective recall that favors the most re- 
cent memories. El Kaliouby envisions 
a program running in the background 
of the subject’s laptop or phone that 
could compile a moment-by-mo- 
ment record of his or her mood over 
the course of a period of time (a day, 
a month) and correlate it to the time 
or anything else your device can mea- 
sure or track. "It wouldn’t even have to 
be part of a treatment program,” she 
muses. "You could just have it on your 
phone and it tells you, every time 'X’ 
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calls you have a negative expression, 
and that tells you something you may 
not have known ” 

El Kaliouby promotes affective com- 
puting as the logical next step in the 
progression from keyboard to mouse 
to touchscreen to voice recognition. In 
the spring, Affectiva released its first 
commercial software development kit, 
which developers, interested in users’ 
real-time emotional states, can incor- 
porate into their own programs— mu- 
sic players or gaming or dating apps, 
for example. And just this fall Affec- 
tiva launched Emotion As a Service, 



a cloud-based program to which cus- 
tomers can upload videos for analy- 
sis. Who might use this? A candidate 
about to be interviewed for a job, who 
is worried about appearing anxious or 
bored or even smiling too much. Or an 
airline hiring flight attendants, with 
hundreds of video applications to sift 
through in search of those who can 
manage a convincing smile as they bid 
passengers goodbye. (A genuine smile, 
which involves a contraction of the 
muscles at the corners of the eyes, is 
called a '‘Duchenne” smile, named for 
the 19th-century anatomist; its oppo- 
site, a forced smile that uses just the 
mouth, is actually sometimes called a 
'Tan Am” smile.) 

And, of course, the devices running 
this software are all connected to the 
Internet, so that the information they 
gather is instantaneously aggregated, 
sifted and networked in the way social 
media apps identify popular topics 
or personalities. Compiled, perhaps, 
into something like an Affectiva Mood 
Index, a numerical read on the gross 
national happiness, or broken down 
into regions where smiles or frowns 
are currently trending. 

Until now, Affectiva’s main custom- 
ers have been advertising, marketing 
and media companies. Its software au- 
tomates the process of running a focus 
group, the cumbersome ritual of assem- 
bling a dozen people in a room to give 
their opinions about a new product, TV 
series or ad campaign; it records reac- 
tions directly, without a participant’s 
having to twiddle a dial or answer a 
questionnaire in response to a presen- 
tation. Moreover, the software expands 
the potential focus group to the whole 
world, or at least the substantial frac- 
tion of it that has a webcam-enabled 
computer or mobile device. 

Feedback from Affectiva’s relent- 
less, all-seeing eye helped shape a 
network TV sitcom, consigning two 
characters to oblivion for the sin of 
not making viewers smile. (El Ka- 
liouby won’t identify the show or the 
characters.) Its software was used to 
build a "smile sampler,” a machine that 
dispensed candy bars to shoppers who 



smiled into its camera. With more re- 
search, it could probably be useful for 
crowd surveillance in airports, or to 
identify potential shoplifters, or as a 
lie detector. 

But el Kaliouby has resisted these 
surreptitious applications, however 
lucrative they might be. She thinks 
affective computing will change the 
world, including, but by no means lim- 
ited to, selling candy bars. "The ethos 
of our company,” she says, "is to use 
this technology to improve people’s 
lives and help them communicate 
better, not just to help advertisers sell 
more products.” 

Unlike many tech entrepreneurs, get- 
ting rich wasn’t on el Kaliouby’s origi- 
nal agenda. Born in Cairo to Egyptian 
parents who both work in technology, 
she studied computer science at the 
American University in Cairo, where 
she graduated in 1998, around the time 
computers were becoming powerful 
enough for researchers to think about 
endowing them with what in human 
terms is called emotional intelligence. 

She continued studying computer 
science at the University of Cam- 
bridge, arriving just after the attacks 
on America of September 11, 2001. Her 
parents thought she risked being ar- 
rested, harassed or worse because of 
her heritage. But although she wore a 
Muslim head-covering until a couple 
of years ago, neither in Cambridge, 
England, nor in Cambridge, Massa- 
chusetts, where she moved in 2006, to 
join the MIT Media Lab, was she ever 
bothered about her religion or appear- 
ance. "I think it’s because I smile a lot,” 
she says, smiling. 

While at Cambridge, she had be- 
come interested in the problem of 
autism, specifically the difficulty au- 
tistic children have in reading facial 
expressions. She proposed building an 
"emotional hearing aid” that could be 
worn to read faces and cue appropriate 
behaviors to the wearer. Turned down 
at first for a grant by the National Sci- 
ence Foundation on the grounds that 
the project was too difficult, she and 
her colleagues built a prototype, con- 
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Affectiva’s basic program ^ 
analyzes the face 20 times ^ 
a second for 46 localized 
expressions of happiness, 
sadness, surprise, fear, anger, 
disgust and contempt, plus 
interest and confusion. 




sisting of a pair of eyeglasses outfitted 
with a tiny camera, blinking lights and 
a headphone, not unlike an early ver- 
sion of Google Glass. A second grant 
application was successful, and, after 
she moved to MIT, she and her team 
worked for the next three years to per- 
fect and test it at a school in Rhode 
Island. El Kaliouby describes it as 
‘‘a research project, and a successful 
one”— the autistic children who used 
it had overwhelmingly positive experi- 
ences— but in 2008, as the grant ended, 
she faced a moment of reckoning. 
Commercial interest in affective com- 
puting was growing, and she wanted 
to see it expand and flourish; putting 
her efforts into developing the glasses 
would limit it to a tiny slice of its po- 



tential uses. So along with Picard, she 
spun off Affectiva, while holding out 
hope that another company would pick 
up the emotional hearing aid and bring 
it to market. 

When Affectiva was formed, the 
handful of 'Team members” who made 
up the company each chose a value 
they wanted to embody, such as "learn- 
ing” or "social responsibility” or "fun.” 
Hers, as chief strategy and science 
officer, was "passion.” The 20-person 
company is run as a quasi-democracy, 
with semiannual meetings at which 
employees vote on priorities to pursue 
over the next six months. Her office has 
a whiteboard covered with drawings 
by the young daughter of one of her 
colleagues; she has a 6-year-old son. 



Adam, and a 12-year-old daughter, 
Jana, who live with her in the Boston 
suburbs (their father lives in Egypt). 
Her manner is mild and considerate; 
an hour into a morning meeting she 
offers to order a sandwich for a visi- 
tor, even though she herself is skipping 
lunch. "It’s Ramadan for me,” she says, 
smiling, "but it’s not Ramadan for you.” 

She seats visitors at a desk, facing a 
monitor and a webcam; the software 
locates the visitor’s face and draws a 
box around it on the screen. It identi- 
fies a set of points to track: the corners 
of the eyes and mouth, the tip of the 
nose, and so on. Twenty times each 
second, the software looks for "action 
units,” the often-fleeting play of mus- 
cles across the face. There are 46 of 
these, according to the standard sys- 
tem of classification, the Facial Action 
Coding System (FACS). They include 
inner and outer brow raisers, dimplers, 
blinks, winks and lip puckers, funnel- 
ers, pressors and sucks. Affectiva’s 
standard program samples about 15 of 
these at any time, and analyzes them 
for expressions of seven basic emo- 
tions: happiness, sadness, surprise, 
fear, anger, disgust and contempt, plus 
interest and confusion. Smile, and 
you can see the measure of happiness 
shoot up; curl your lip in a sneer and 
the program notes your disgust. 

Or, more precisely, your expression 
of disgust. The whole premise of affec- 
tive computing rests on what amounts 
to a leap of faith, that a smile conveys 
a feeling of happiness, or pleasure, or 
amusement. Of course, human beings 
are in the same position: We can be 
fooled by a false smile or feigned anger. 
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SO we can’t really expect more from a 
computer program, at least not yet. 

Over time Affectiva has built an 
archive of more than three million 
videos of faces, uploaded by Internet 
users recruited from some 75 coun- 
tries all over the world. Hundreds of 
thousands of these have been ana- 
lyzed by trained observers and coded 
for FACS action units— a monumental 
undertaking, since the videos average 
around 45 seconds and each takes 
about five times as long to process. The 
results from the human coders, in turn, 
were used to 'Train” the company’s al- 
gorithms, which processed the rest 
in real time. The entire database now 
comprises about 40 billion "emotion 
data points,” a resource, el Kaliouby 
boasts, that sets Affectiva apart from 
other companies in the same field, 
such as California-based Emotient, 
probably its closest competitor. 

Daniel McDuff, who joined Affectiva 
from MIT Media Lab and serves as di- 
rector of research, is continually study- 
ing this trove for 
additional insights 
into the expres- 
sion of emotions. 

How do they differ 
by age, gender and 
culture? (Perhaps 
surprisingly, Mc- 
Duff has found that older people are 
more expressive, especially of positive 
emotions, than younger ones.) Can we 
reliably measure contempt, embar- 
rassment, boredom, anxiety? When 
does a brow furrow signal confusion, 
and when does it indicate concentra- 
tion? How can we distinguish between 
an expression of fear and one that sig- 
nifies surprise? (Hint: Action unit 1, 
the "inner brow raiser,” is the marker 
for fear; action unit 2, the "outer brow 
raiser,” indicates surprise.) There is, he 
says, every reason to believe that the 
program will continue to get better at 
detecting expressions (although it may 
never completely overcome the great- 
est obstacle of all: Botox). 

At my request, McDuff gave the pro- 
gram one of the great classic problems 
of emotion detection, the Mona Lisa, 



whose enigmatic quasi-smile has in- 
trigued viewers for 500 years. With the 
caveat that the software works best on 
shifting expressions, not static images, 
he reported that it found no evidence 
of a genuine smile by La Gioconda, but 
rather some combination of action 
unit 28 (lip roll) and 24 (lips pressed 
together), possibly suggesting some 
level of discomfort. 

“I’m talking to you now ” el Kaliouby 
says, "and watching you to gauge your 
interest in what I’m saying. Should I 
slow down and explain more? Should I 
go to another topic? Now, imagine I’m 
giving a webinar to a large group that 
I can’t see or hear. I get no feedback, 
there’s no way to tell if a joke worked 
or fell fiat, if people are engaged or 
bored. Wouldn’t it be great to get that 
feedback in real time, aggregated, from 
moment to moment as I go along?” 
She plays an ad for Jibo, a "social 
robot” available for preorder on the 
crowd-funding website Indiegogo and 



developed by a former MIT colleague, 
Cynthia Breazeal. Looking something 
like a high-tech lava lamp, Jibo sits 
on a table and scans its surroundings, 
identifying individuals by face and 
interacting with them— relaying mes- 
sages, issuing reminders, making rou- 
tine phone calls, even chatting. This 
is another potential application for 
Affectiva’s software— the companies 
are in talks— and it’s "a very exciting 
prospect,” el Kaliouby says. 

Exciting to some, but the prospect of 
emotion-processing robots is alarming 
to others. Sherry TurkLe, who has long 
studied how humans relate to comput- 
ers, warns in her new book. Reclaim- 
ing Conversation: The Power of Talk in 
a Digital Age, about the "robotic mo- 
ment,” when machines begin to substi- 
tute for human companionship. Turkic 



believes that scientists like el Kaliouby 
and her team can do what they say they 
will. "These are all brilliant, gifted peo- 
ple doing brilliant work,” she says. And 
she agrees that in certain contexts— 
dangerous environments, such as 
outer space or around heavy machinery, 
where you want to enlist every possi- 
ble mode of communication— affective 
computing has a role to play. "But the 
next step,” she says, "does not follow at 
all. The next step is. Let’s make a robot 
friend. I’ve interviewed parents who are 
happy their children are talking to Siri, 
and I think that’s not taking us down a 
road where we want to go. We define 
ourselves as human beings by who we 
associate with, and it makes no sense to 
me to form your sense of self-esteem in 
relation to a machine. Why would you 
want a computer to know if you’re sad?” 
Even el Kaliouby is inclined to agree 
that "we’re spending more time than we 
should with our devices,” having in mind, 
naturally, her preteen daughter, whose 
gaze locks on her smartphone screen. 



But she regards the trend toward ev- 
er-greater connectivity as irreversible, 
and she thinks that, while users should 
always have to opt in, we might as well 
make the best of it. She predicts that 
our devices will have "an emotion chip 
and a suite of apps that use it in a way 
that adds enough value to our lives that 
outweighs people’s concerns in shar- 
ing this data.” She draws an analogy 
to GPS devices: Affective computing 
can help us navigate emotional space 
the same way phone apps help us get 
around in physical space. "Everyone 
worried about location-sensing de- 
vices when they first came out, too: 
They were invading our privacy, they 
were tracking us all the time,” she says. 
"Only now, we’d all be lost without 
Google Maps on our phones. I think 
this will be the same.” O 




“THE PREMISE OF WHAT WE DO IS THAT EMOTIONS ARE IMPORTANT 
. . . THE ETHOS OF OUR OOMPANY IS TO USE THIS TEOHNOLOGY TO 
IMPROVE PEOPLE’S LIVES AND HELP THEM OOMMUNIOATE BETTER, 
NOT JUST TO HELP ADVERTISERS SELL MORE PRODUOTS.” 
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AMERICAN fi INGENUITY 




COMPOSER, LYRICIST 
AND PERFORMER, HE 
WOWS BROADWAY 
AUDIENCES AND UPENDS 
U.S. HISTORY WITH HIS 
DAZZLINGLY FRESH 
HIP-HOP HAM/LTO/V 

BY JEFF MACGREGOR 
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Back In June, down on Lafayette Street, 

Lin-Manuel Miranda stands on the lip of a stage, bent at the waist, rapping hard, 
spitting, sweating, pigtails flying, bouncing three rhymes in two couplets off the 
word ‘‘ceviche ” On a rare night out while Hamilton: An American Musical moves 
uptown, he’s— 6Cdmo sc dice?— freestyling. 

Freestyle Love Supreme is the comedy/improv rap troupe he’s been part of for 
years. Hamilton’s George Washington, Christopher Jackson, has been too, and to- 
night they’re taking audience suggestions and turning them into laughs. It’s a down- 
town porkpie crowd heavy on the mustache wax, seersucker and loggers’ boots. 

Joe’s Pub is a small cabaret across the lobby from the theater where Hamilton 
began. This close to Miranda, a young 35, you can watch the mind at work, hear it, 
feel the wheels turn, see the poet and performer up close. His gift radiates, creates 
a kind of heat. The quickness of his invention is remarkable, but more remarkable 
is the completeness of it. The sense of a finished line in the instant he’s made 
it. That’s the poet. The performer dares you not to love him, dares you not to be 
charmed, a terrible strategy for almost anyone but him. Instead he’s magnetic. In 
fact, his is the rarest gift of actors or singers or comics anywhere: Not only do you 
like him immediately, you want him to like you back. Stranger yet: He’s a better 
writer than he is a performer. Slender and big-eyed and tired in jeans and beauti- 
ful shoes. His energy fills the room. His T-shirt reads, ''Mr. Write.” And as is often 
the case in Hamilton, no matter who else is center stage, he’s the one you look at. 

After the show Miranda plays the room for a few minutes, shaking hands, ta- 
ble-hopping, cracking wise with friends. He sits with his mom and his sister as the 
place empties. But there’s another seating after this one, another performance he’s 




not part of, so they shoo him toward the 
door. On his way, a young man reaches 
out a hand. "I just wanted to thank you,” 
he says. That’s it. That’s all. 

Miranda pauses, looks, shakes the 
hand. "You’re welcome,” he says like 
he means it and walks on. 

Do I run or fire my gun? 

Or let it be? 

There is no beat 
No melody 

Burr, my first friend, my enemy. 
Maybe the last face I ever see 
If I throw away my shot 
Is this how you’ll remember me? 
What if this bullet is my legacy? 

The show was a hit before it ever opened. 

It was the hottest ticket on Broadway 
before it even got to Broadway, so by the 
time the motorcade roared up Eighth Av- 
enue— a block-long line of lacquer-black 
SUVs and limousines behind a flying 
wedge of motorcycle cops and siren 
noise— the advance ticket sales were 
climbing fast toward $30 million. 

At the corner of 46th Street, the 
limousine slowed and turned and the 



familiar silhouette of the president of 
the United States leaned forward in 
his seat and waved to the crowds at the 
sidewalk barricades. In the high July 
heat tourists on their way to Times 
Square squinted and waved back and 
raised a small, confused cheer. 

"I guess he’s here to see a show.” 

"Which?” 

A patrolman pointed up the block. 

'Hamilton f he said. 

The limousine stopped in front of 
the Richard Rodgers Theatre, ringed 
with Secret Service agents and blast- 
proof trucks filled with sand, and our 
first black president stepped inside to 
see our first president, black. Asked 
later about the show, Barack Obama 
said, "It is phenomenal.” It was a mo- 
ment of perfect American history for 

A performance juggernaut, his- 
torically accurate Hamilton packs 
four dozen songs into two-plus 
hours (from top, clockwise: Leslie 
Odom Jr. as Aaron Burr; Phillipa 
Soo, left, Renee Elise Goldsberry 
and Jasmine Cephas Jones as 
the Schuyler sisters; Miranda as 
Hamilton, with Soo in the role of 
Elizabeth Schuyler, his wife). 




54 SMlTHSONlAN.COM I December 2015 





December 2015 I SMITHS0NIAN.COM 55 



JOAN MARCUS (3) 





those lucky enough to share it, of sharp 
historical clarity in our summer of 
Hamilton, the runaway multiracial hit. 

The origin story has already hard- 
ened into legend. Lin-Manuel Miranda, 
precocious Tony-winning playwright 
and composer, lyricist and actor, takes a 
well-deserved vacation from his hit mu- 
sical In the Heights. This is 2008. He is 
not yet 30 years old. Looking for abeach 
book, he buys Ron Chernow’s immense 
2004 biography of Alexander Hamilton. 
In a white hammock under a blue sky 
beneath a hot yeUow sun he reads the 
defining work of popular scholarship 
about our most mysterious founding 
father, and long before he’s 50 pages 
into it he’s wondering to himself who 
might have already made this extraordi- 
nary story into a play. Into a musical. He 
searches. Finds nothing. No one. 

He takes up his keyboard and his lap- 
top and a few months later he’s rapping 
what will become the show’s opening 
number at the White House. The You- 
Tube video goes viral. 

The next we hear of him it’s January 
2015 and he’s opening a finished mu- 
sical at the Public Theatre downtown 
with a cast as young and brash as Mi- 
randa— or Hamilton— himself 

On the morning of July 11, 1804, at the 
foot of the bluffs in Weehawken, New 
Jersey, Alexander Hamilton was fatally 
wounded in a duel by Vice President 
Aaron Burr. They fought over an in- 
sult. Of the founders, Hamilton burned 
brightest and briefest, dead before he 
was 50 years old. By then he had been 
a war hero and aide to George Wash- 
ington, authored most of the Federalist 
Papers and the nation’s first political 
sex scandal, founded the Coast Guard 
and the New York Post, devised and im- 
plemented a national banking system, 
created the U.S. Mint, eased America 
out of postwar bankruptcy and served 
as our first Secretary of the Treasury. 
He feuded with the most powerful pol- 
iticians of his time, and suffers for it 
two centuries later. He opposed slav- 
ery. He imagined the United States as a 
manufacturing powerhouse and world 
financial leader, as a great nation of 



great cities with a strong, pro-business 
central government. Alexander Ham- 
ilton, immigrant, is the architect of the 
America we stand in today and the big- 
gest star on Broadway. 

You know the boilerplate biography, 
even if you don’t know you know it. The 
illegitimate son of a Scots merchant 
and a French woman separated from 
her husband, Alexander Hamilton 
was born on the island of Nevis in the 
Caribbean in 1755 or 1757. His father 
abandoned him, his mother died, and 
at the age of 11 he found a job as a clerk 
at a trading company on St. Croix. So 
taken were his employers and neigh- 
bors with the boy’s intelligence and po- 
tential, they paid to send him to study 
in America. At 16 he enters King’s 
College, now Columbia, and takes up 
revolutionary politics. By 20 he’s a lieu- 
tenant colonel, friend to the Marquis de 
Lafayette, frenemy to Aaron Burr, and 
George Washington’s right-hand man 
in the fight against the British. He weds 
Elizabeth Schuyler, marrying into one 
of New York’s most distinguished fam- 



ilies. The war won, he practices law and 
fights for a strong central government 
over the objections of men like Thomas 
Jefferson. To swing the debate at the 
Constitutional Convention in 1787, 
Hamilton writes at least 51 of the 85 
Federalist Papers, and overwhelms the 
remaining naysayers and objectors 
with his public oratory. When Wash- 
ington appoints him first Secretary 
of the Treasury, he is 32 years old. By 
his mid-30s, he is one of New York’s 
great men, famous everywhere in the 
new nation. But his limitless ambition 
is undone in 1797 by the lurid scan- 
dal of his affair with Maria Reynolds. 
Adrift in history, he loses his eldest son, 
Philip, to a duel in 1801. Three years 
later, for redress of a minor insult and 
under the same trees and the same in- 



different sky in Weehawken, Alexan- 
der Hamilton is mortally wounded in a 
duel with Aaron Burr. 

Almost directly across the Hudson 
River from 46th Street and the Rich- 
ard Rodgers Theatre are the Wee- 
hawken dueling grounds. 

How does a bastard, orphan, 
son of a whore 

And a Scotsman, dropped in 
the middle of a forgotten spot 
In the Caribbean by Providence, 
impoverished, in squalor, 
grow up to be a hero and a scholar? 

Long before he ever sang those words 
at the White House, Lin-Manuel Mi- 
randa sang them in Ron Chernow’s liv- 
ing room. Chernow is a Brooklyn kid 
who lives in Brooklyn still, but has in 
the meantime won the Pulitzer Prize 
and the National Book Award. He is 
one of America’s great biographers, 
in a very small class with the likes of 
Robert Caro and Edmund Morris and 
David McCullough. He is 66 years old. 



His books on J. P. Morgan and John 
D. Rockefeller and George Washing- 
ton are definitive. It took him five 
years to research and write his biog- 
raphy of Hamilton, and in doing so, 
Chernow rescued him from a period 
of recent relative obscurity and cyn- 
ical misappropriation. Modern poli- 
ticians find ways to blame Hamilton 
for the rise of Wall Street and the 
failure of Jefferson’s model America, 
a nation of picturesque villages and 
doughty yeoman farmers. 

There’s even the question of 
whether or when Hamilton will come 
off the $10 bill. While everyone agrees 
it’s time for an American woman on 
our paper money, very few think the 
father of our paper money is the guy to 
replace. Better bloody, bloody Andrew 



“THE FUN FOR ME IN COLLABORATION IS, ONE, WORKING WITH 
OTHER PEOPLE JUST MAKES YOU SMARTER, THAT’S PROVEN. 

. . . AND TWO, IT’S ENORMOUSLY GRATIFYING BECAUSE YOU CAN 
BUILD THINGS SO MUCH BIGGER THAN YOURSELF.’’ 
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Jackson, who killed a lot of folks— and 
sold many fewer tickets on Broadway. 

It’s taken Miranda six years to write 
his own Hamilton, with Chernow 
checking accuracy at every draft and 
in every song. They’ve become close 
in that time, but if you want to make 
a person uncomfortable, ask them if 
someone they know is a genius. 

“I’m not sure if Lin’s a genius. Ham- 
ilton was a genius,” Chernow says. 
“But Lin’s made a masterpiece.” (On 
September 28, Lin-Manuel Miranda 
was awarded a MacArthur Foundation 
“genius” grant.) 

I am not throwing away my shot 
I am not throwing away my shot 
Hey yo, Fmjust like my country 
Fm young, scrappy and hungry 



And Fm not throwing away my shot. 

And if that sounds very much like the 
promise of a young playwright to him- 
self, a goad to ambition and purpose, it 
should. There’s as much Hamilton in Mi- 
randa as there is Miranda in Hamilton. 

He’s the son of high- achieving par- 
ents from Puerto Rico, his mother a 
clinical psychologist and his father 
a political consultant. He grew up on 
the uppermost tip of Manhattan, near 
Broadway. Thirteen miles and 28 stops 
south on the A Train, Alexander Hamil- 
ton is buried on the same street, in the 
Trinity Church graveyard. 

Miranda was raised in two languages 
and two cultures. And he grew up in a 
house full of music, including Broadway 
cast albums. So his musical influences 



range from Gilbert and Sullivan to 
Rodgers and Hammerstein, to Kander 
to Sondheim to Biggie and Tupac. The 
whole American prayer wheel from 
the Beach Boys to Springsteen to Wil- 
lie Colon and Eddie Palmieri and Tito 
Puente. His influences are everything 
that floats through the culture. Every- 
thing. He absorbs it all— the movies, the 
commercials, the TV shows, the games, 
the books, the politics, the slang, the 
language, the news, the sports, the arts. 
And it started young. 

“He was always very verbal. He read 
by 3, 3V2,” his father, Luis, will tell you. 
“We sent him to a local nursery school 
at 4 and he was the only reader, so he 
would read to the other kids, and the 
other kids would sort of be around him, 
because he was the one who could pick 
up a book. But the other thing that was 
always remarkable about him is that 
he works great as part of a team.” 

Miranda and his sister, Luz Miran- 
da- Crespo, both took piano lessons. 
She practiced, he didn’t. Then and 
now the family lived in the Inwood 
neighborhood, just up from Washing- 
ton Heights. By the time he started 
commuting to Hunter College High 
School on 94th Street, he was writing 
and performing his own shows, cast- 
ing, producing and directing. 

He graduated and went off to Wes- 
leyan and began writing the musical 
that would become In the Heights, 
about his familiar streets and the peo- 
ple he saw every day. He graduated in 
2002 and kept writing. He took a job 
teaching English at his high school, 
and made ends meet by writing cam- 
paign jingles for his father’s clients. 

By 2005 he and his friends, including 
director Thomas Kail, another Wesleyan 
grad, were able to mount a workshop pro- 
duction. In the Heights opened off-Broad- 
way in 2007 and moved to Broadway in 
early 2008. It’s a salsa- inflected rap snap- 
shot of a Dominican block in Washing- 
ton Heights and the lives of its residents, 
the complexity of love and loss, and like 
Hamilton, it too is about outsider striv- 
ing and ambition, about having a foot 
in both worlds, about being torn be- 
tween home and continued on page 84 
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AT AGE 11, SHE 
DESIGNED ANEW 
LIFE-SAVING DEVICE 
TO HELP PEOPLE 
TRACK THEIR 
MEDICATION. THAT 
WAS JUST THE 
BEGINNING 

BY JESSICA PRESSLER 
PHOTO ILLUSTRATION 

BY H0LLENDERX2 



If you were to look into the personal histories 

of the world’s great inventors, you would likely find that 
at some point they came up with innovations that were 
more pedestrian than the ones that made them famous. 
For example, booby traps to keep their siblings out of their 
personal space. ‘'One of them involved dental fioss, because 
it was so small and strong, but you don’t see it,” Lilianna 
Zyszkowski recalls of one of her own early creations. She 
blushes slightly. “A lot of things I did back then— I would 
say they weren’t very beneficial to the world.” 

Sitting at a cafe in the bucolic Berkshire Mountains, Zysz- 
kowski straightens her spine and composes her hands in 
front of her coffee in a way that makes clear that now, at 
the wizened age of 15, she is well past these juvenile antics. 
These days she is, in her own phrase, “famous-ish” for put- 
ting her talents to better use, by designing inventions that do 
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help people. Her best known is the Pill- 
Minder, a device that tracks medica- 
tion intake. Zyszkowski came up with 
the idea in the sixth grade, after her 
grandfather accidentally overdosed on 
his blood thinners and ended up in the 
hospital. “It was pretty scary,” she says. 

Zyszkowski was not going to sit 
around fretting. "‘Pm like, OK, how 
can we fix this?” she says. 'That’s my 
mentality.” 

Her research suggested that the 
touch sensors found in common TV 
remote controls— capacitive chips that 
react to pressure— would also be useful 
conductors, and they were cheap and 
plentiful online. She ordered a batch 
and, with the help of videos she found 
online, figured out how to solder them 
to the bottom of plastic S-M-T-W-T- 
F-S pill-storage boxes she’d bought at 
a drugstore. Using copper wires, she 
connected the chips to a microcontrol- 
ler, which she programmed (after read- 
ing about coding) to notify a private 
Twitter account whenever a person’s 
finger touched the sensors. Twitter 
sent an alert to the user’s smartphone, 
creating a record of pills taken. 

The PillMinder was a hit at the an- 
nual kids’ science fair in her area, the 
Connecticut Invention Convention, 
where Zyszkowski took home multiple 
prizes. Soon after, she began working 
with California-based Gatekeeper In- 
novation to add PillMinder technology 
to its Safer Lock combination-based 
pill-bottle cap. This past spring, Zysz- 
kowski presented the device at the 
White House Science Fair. "There’s 
Obama, and there’s me, the only girl in 
the background,” she says, showing me 
a picture in which she stands out from 
a crowd thick with guys in glasses. 

Although her business cards de- 
scribe her as an "inventor,” Zyszkow- 
ski doesn’t want to paint herself with 
just that brush. "My big-vision thing 
is the Internet of Things,” she says. 
"Having you and the things you do 
talk to devices, and having the devices 
know what to do with that information 
and connect to everything else and 
help you— I am really into that.” She 
admires Elon Musk, whose interest 



in technological advancement spans 
multiple industries and applications. 
"I like people with big ideas,” she says. 

A shingle for "Minder Industries” 
hangs outside the door of the Zysz- 
kowski family office, although the 
business is not yet incorporated. Run- 
ning a company at this point in her life 
would be "too distracting,” Zyszkowski 
says, climbing the stairs to the build- 
ing, which is housed on a large estate 



his laptop. Alec is an inventor, too— in 
fact, he tried to enter a device in the 
same science fair in which his sister 
debuted the PillMinder. "It was called 
the Foul Air Response Trigger,” says 
Lilianna, whose desk is opposite her 
brother’s. "So, if you figure out the 
initials for that, you will know what 
kind of sensor it was— it would sense 
methane gas and then it would trigger 
a fan.” The Catholic school they were 
attending at the time refused to enter 




where, on the day that I 
visit, stonemasons are lay- 
ing a terrace overlooking 
a deep green valley. The 
sprawling property does 
not belong to her family but 
to a business associate of 
Zyszkowski’s father: Isaac 
Shepher, co-creator of Life 
Alert, known for its immortal slogan, 
"Help! I’ve fallen and I can’t get up!” 

"Another 'minder’ looking out for 
people,” Zyszkowski observes. 

Inside, a 3-D printer whirs incon- 
gruously in a space that, with its wood 
paneling and dormant Jacuzzi, gives 
off a ski chalet vibe. At a desk near the 
door, Alec, Zyszkowski’s 12-year-old 
brother and her early muse, stares into 



it, on the grounds that the 
name was offensive. 

Alec shrugs. "It was funny, 
though,” he says. 

In the center of the office, 
flanked by his children, sits 
their father, Edward Zysz- 
kowski, a physicist, devel- 
oper and venture capitalist. 
A veteran of Thinking Machines, the 
pioneering supercomputer firm, Ed 
Zyszkowski was part of the team that, 
in the 1980s and ’90s, developed the 
subfield of computing we now know as 
"data mining.” 

Coming up the stairs with a sand- 
wich for Alec is the children’s mother, 
Lori Fena, an early Internet activist 
and intellectual powerhouse in her 



At the 2015 
White House 
Science Fair, 
Zyszkowski 
showcases an 
early version of 
the PillMinder; 
at right, she 
solders a new 
prototype late 
into the night. 
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own right. Fena was the director of 
the Electronic Frontier Foundation, 
an advocacy group, and the co-author 
in 2000 of the prescient book The 
Hundredth Window: Protecting Your 
Privacy and Security in the Age of the 
Internet. When the couple started 
dating in the 1990s, it caused Ci frisson 
of gossip among the digerati. A 1997 
People magazine interview with Fena 
about Internet privacy mentioned her 
then-boyfriend’s job mining people’s 




data, and Salon.com speculated about 
the couple’s ‘'spirited debates at the 
dinner table.” After they got married, 
they left Silicon Valley and settled in 
New Marlborough, a quirky town in 
western Massachusetts, a choice based 
in part on data mining. “Ed wrote a ‘spi- 
der,’ ” Fena explains— an algorithm into 
which he plugged 107 criteria, includ- 
ing acreage, proximity to water and the 
airport, and the quality of local schools. 

Over the years, Fena and Zyszkow- 
ski have collaborated on several busi- 
ness and nonprofit ventures, including 
Public Safety Guardian, a device that 
seeks to improve upon the body cam- 
eras worn by police by collecting and 
storing real-time video footage to pro- 
tect against tampering. 



The family office has served as some- 
thing of an incubator for Lilianna. “Lili 
is sort of a filter feeder,” Fena explains, 
gesturing around the room, which con- 
tains everything from an original Tesla 
coil to a static electricity generator Ed 
rigged up using parts from an old mi- 
crowave oven. “She sees all of this stuff 
floating around and is like. Oh, I can do 
something with that.” 

For instance, when Lilianna was 12, 
a couple of her swim teammates suf- 
fered concussions from backstroking 
into a wall during a race. “Basically, I 
hacked a car backup sensor I bought 
off eBay,” she says, holding up the 
resulting invention, called Dolphin 
Goggles, which use the sensor’s tech- 
nology to alert swimmers when they 
approach a wall, using lights instead of 
sound because, as Zyszkowski learned, 
sound travels differently in water. 

The following year, after hearing a 
story on the radio about infants who 
died after being left in cars, she came up 
with the Baby Minder. After a weekend 
baby-sitting for her 2-year-old cousins, 
she was inspired to add temperature 
and moisture sensors to a piece of con- 
ductive cloth that, affixed to a diaper, 
delivered alerts about a baby’s where- 
abouts, body temperature and diaper 
efficacy to a smartphone. “I used Blue- 
tooth low-energy, because it had just 
come out,” Zyszkowski says. “I try to 
use something new and kind of cutting 
edge every time.” 

During the development process, 
Zyszkowski says, she often asks her 
parents for advice. “I bring them ideas 
and they are, like. How are you going 
to solve that?” 

“We send her links,” says Fena. 

“All the time,” Zyszkowski says. “Ar- 
ticles, articles, articles.” 

It was an article that alerted Fena that 
the son of one of her old friends had 
started Gatekeeper Innovation after a 
family member had become addicted 
to pain medication. The company’s 
story appealed to Lili’s humanitarian 
instincts, and now she and Gatekeeper 
have filed a provisional patent for a Safer 
Lock bottle with PillMinder technology. 



and they hope to bring the product to 
market next year. The prototypes she 
displayed at the White House Science 
Fair in April showed the device’s evolu- 
tion. While the original microcontroller 
was the size of Lili’s hand, the technol- 
ogy had advanced to the point that it 
fit inside what she calls a “smartcap.” 
When the cap is removed, a tiny band 
of LEDs transmits an encrypted mes- 
sage via Bluetooth to a smartphone app, 
which notifies the patient, or a doctor 
or caregiver, that the pills were taken— 
presumably. “One thing I am running 
into is people saying, ‘If they open the 
pill cap you don’t know if they actually 
took the pill or not,’ ” says Zyszkowski. 
“But it will still log the fact that they 
opened the cap and thought about it.” 

And there are other benefits, includ- 
ing an ability to link the bottle cap to 
a pharmacy prescription, a capacity 
that has intrigued lawmakers looking 
for ways to stem the illegal distribution 
of prescription drugs. After the White 
House Science Fair, Zyszkowski was in- 
vited to meet with Senator Richard Blu- 
menthal, the Connecticut Democrat. 

“He was having a Senate meeting 
about trying to figure out where drugs 
go after the pharmacy, because there’s 
no, like, trackers,” Zyszkowski says. 

Of course, one could argue that us- 
ing the technology in this way raises 
questions about personal privacy. For- 
tunately, Zyszkowski has a panel of ex- 
perts who can weigh in right at the din- 
ner table. “It’s good to know where drugs 
are going,” says her mother, the Internet 
privacy activist. “As long as it’s a need- 
to-know versus public record. And not 
everybody will be under surveillance- 
only things that are aberrations.” 

Her daughter nods enthusiastically. 
“Like, gee, it’s interesting that all of 
these prescriptions are ending up in 
the same spot ” 

Privacy is important to Zyszkow- 
ski, too, especially since she began 
her sophomore year at Phillips Ex- 
eter Academy in New Hampshire this 
fall. One thing you will never see from 
Minder Industries, she says with a 
grin, is a Teenager Minder. 

“I didn’t invent that for a reason.” O 
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AN ARTIST’S CREATIVE APPROACH TO 
REVITALIZING A CRUMBLING CHICAGO 
NEIGHBORHOOD OFFERS NEW HOPE 
FOR AMERICA’S BELEAGUERED CITIES 
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Though celehrated for a dazzling range of 

achievements— he’s a painter, a sculptor, a performance artist, an academic, an 
inspirational speaker— Theaster Gates refers to himself as a potter, because that’s 
how he started, and, after all, it is kind of magical to make something beautiful 
out of, well, mud. But his newest creative material is unique even by his eclectic 
standards. It’s a neighborhood on the South Side of Chicago called Greater Grand 
Crossing, which for the most part isn’t very grand. Weeded lots, two-flat apart- 
ments, vacant buildings, crooked frame houses, a median income level almost 
$20,000 less than the city as a whole. “It’s the place people leave or are stuck [in],” 
Gates says one day while driving through the neighborhood in his SUV, greet- 




“I’m always building, moving the 
mountain — whether it’s exhibi- 
tion space or the South Side,” 
says Gates (left, at the opening 
of the Stony Isiand Arts Bank). 

Gates’ multi-city instaliation 
Soul Manufacturing Corporation 
invited the public to mingie with 
“skilled makers” of art (above, 
their pottery) as well as a yoga 
instructor, DJ and a reader. 



ing youths on the sidewalks. They 
wave back. They recognize him and 
get what he’s doing: pioneering a new 
approach to revitalizing a forsaken 
neighborhood, transforming it with- 
out displacing residents or changing 
its essential character. 

Consider the Stony Island Arts Bank, 
which opened in October to adoring 
reviews. Gates bought the dilapidated 



neo- Classical building, formerly the 
Stony Island Trust & Savings Bank, 
from the city for $1 in 2013. It had sev- 
eral feet of standing water in the base- 
ment. Undeterred, Gates sold '‘bank 
bonds” of salvaged marble for $5,000 
each to fund the renovation. Now the 
space is agleam with a ground-floor 
atrium and a soaring exhibition hall. 
It’s part library, part community center. 



Downtown Chicago 



# Black Cinema House 

# Stony Island Arts Bank 




V Theaster Gates Studio 
# Dorchester Art and Housing Collaborative 
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part gallery. Among other culturally 
significant items, it will house the ar- 
chives of the Johnson Publishing Com- 
pany, the publisher of Jet and Ebony 
magazines, vinyl recordings belonging 
to the house music legend Frankie 
Knuckles, and a collection of racist rel- 
ics known as negrobilia. There will be 
performances, artists-in-residence 



and possibly even a coffee bar. 

Everyone, of course, knows about 
the need to revive downtrodden urban 
neighborhoods— what Gates calls the 
‘'challenge of blight”— and there are 
many strategies afoot, such as entic- 
ing members of the “creative class” to 
move in. But Gates’ “redemptive archi- 
tecture” isn’t about gentrification, or 



replacing poor people with well-to-do 
ones. It’s about creating concrete ways 
for existing residents to feel that cul- 
ture can thrive where they live, and 
there is already reason to believe that 
good things will follow. Mayor Rahm 
Emanuel calls Gates a “civic treasure.” 
Gates, who grew up on Chicago’s be- 
leaguered West Side and holds degrees 
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After a $4.5 million renovation, 
the Stony Island Arts Bank 
opened to the public in October 
(left and above). Chicago has 
impressive architecture, Gates 
noted, but also “a major history 
of racism and segregation . . . 
and housing policies that work 
against the poor, against black 
and brown people.” In a nod to the 
bank’s onetime role in redlining, it 
now houses a collection of racist 
artifacts (below). 



in urban planning and religion, took 
his first step toward rehabilitating 
Greater Grand Crossing in 2006, buy- 
ing a former candy store for $130,000. 
'There was no grand ambition. When 
you root in a place, you start making 
things better. I wasn’t on some divine 
mission,” he says. Two years later 
he bought the building next door for 
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$16,000. That became the Archive 
House, which houses a micro library. 
A former crack house was transformed 
into the Black Cinema House, hosting 
screenings and discussions about Af- 
rican-American films. Gates has now 
invested millions in Greater Grand 
Crossing through a web of enterprises 
that includes his studio and the non- 



profit Rebuild Foundation and his post 
as director of Arts + Public Life at the 
University of Chicago. 

The work has boosted his stature. 
ArtReview has dubbed Gates, who is 
42, “the poster boy for socially engaged 
art.” And earlier this year, he won the 
prestigious Artes Mundi Prize for a 
religion-themed installation featuring 



a revolving figure of a goat like those 
purportedly used by American Free- 
masons, a bull sculpture used to ward 
off bad crops in Africa and a video 
of soul singer Billy Forston singing 
“Amazing Grace.” 

Gates has said he wants to turn 
Greater Grand Crossing into a “min- 
iature Versailles” that would draw 



68 SMlTHSONlAN.COM I December 2015 





visitors from all around. '‘I want the 
South Side to look like my friends’ 
home in Aspen. I want my pocket part 
to look like Luxembourg.” Chicago is 
just the start. He’s doing similar work 
in Gary, Indiana, and St. Louis, advis- 
ing other would-be urban potters on 
how to shape what they’ve got into 
something great. O 






“To make great things happen 
requires faith and intentionaiity ” 
says Gates. He transformed a for- 
mer Anheuser-Busch distribution 
faciiity into his studio (ieft) and 
turned a onetime crack house 
into the Biack Cinema House 
(above). Gates seiects his mate- 
riais carefuiiy: Flag 2012 (beiow) 
is composed of decommissioned 
fire hoses, a potent reminder of 
their use during the civii rights 
struggies of the 1960s. 



©THEASTER GATES / WHITE CUBE GALLERY; TOP BLOOMBERG/GETTY IMAGES 
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Snap Jucinnient 



A better mousetrap has long been the 
holy grail of Amerioan ingenuity 



It is among the most successful inven- 
tions of all time, judged by longevity; a 
touchstone of America’s technological 
imperative. Build abetter one, as Ralph 
Waldo Emerson might or might not 
have said, and— well, you know the rest. 
But within a few years of Emerson’s 
death, in 1882, the saying was already 
obsolete: the better mousetrap had been 
built, the world had chosen it, and the 
rest, a billion or so mice later, is history. 

We are speaking, naturally, of the flat 
wooden-based snap trap— a household 
necessity so universally adopted that 
the Smithsonian National Museum of 
American History maintains a repre- 
sentative collection of mouse dispatch- 
ers— 30 or so in all. Originally patented 
by William C. Hooker in 1894, and mod- 
ified by John Mast and others, this kind 
of trap is still turned out, by the tens of 
millions, in the same factory in Lititz, 
Pennsylvania, now under the brand 
name Victor. It is a kind of living fossil 
of industry, like the horseshoe crab, lit- 
tle altered by the winds of time and evo- 



FROM THE NATIONAL MUSEUM 
OF AMERICAN HISTORY 



by Jerry Adler 

PHOTOGRAPHS BY HughTalman 



lution. Afewyears later, one H.D. Gardy 
was issued a patent for a Combined Pan 
Lifter, Can Opener and Corkscrew. Try 
finding one of those at a hardware store. 

Still, countless inventors, as if feel- 
ing personally challenged by Emer- 
son’s aphorism, have sought to match 
their ingenuity against the 400-milli- 
gram brain of the mouse. The Patent 
Office still receives applications for 
20 or so mousetrap patents annually, 
and recently has been granting about 
a dozen each year. The advantage of 
the snap trap— the metal bar crash- 
ing down on the mouse’s head with 
deadly speed— has the disadvantage 
of leaving behind a mangled corpse. 
Fastidiousness about disposing of the 
victim, or qualms about killing it in the 
first place, has led to a proliferation of 
non-lethal traps that allow the captive 
to be released into nature. The website 
of the Humane Society of the United 
States points out that the chances of 
a house mouse surviving for long out 
of doors are ‘Very low,” but it will, of 
course, die out of sight. 

Live traps can be as simple as a 
tube on a pivot that swivels under the 
weight of a mouse, letting a door fall 
closed behind it, or as complicated as 
the Little Valve, whose website de- 
scribes it as made “for the sensitive 



in mind.” Its operation, according to 
the authoritative 20th-Century Mouse 
Traps, by David Drummond, “requires 
a mouse to climb up through a hole in 
the trap floor. When it stands on a trea- 
dle to reach the bait on a slide-out tray 
at the back of the trap, a wooden plug 
drops down and blocks the hole and 
prevents the mouse’s escape.” 

There’s no reason to think the Lit- 
tle Valve won’t catch mice, but it’s six 
inches long and costs $22.95, so most 
people probably aren’t going to use 
more than one. This is an inefficient 
approach, according to Jim Freder- 
icks, a vice president of the National 
Pest Management Association. Profes- 
sional exterminators use traps in mul- 
tiples, hoping to wipe out an entire col- 
ony in the first couple of nights, after 
which the survivors might begin to ap- 
prehend that traps should be avoided. 

The mouse does seem to be evolving. 
In 1948, the synthesizing of warfarin, 
a rodent poison, seemed as if it might 
render traps obsolete, but within a cou- 
ple of decades a gene for warfarin resis- 
tance was increasingly showing up in 
mice. Seven hundred or so mouse gen- 
erations after Hooker’s great invention, 
though, mice are still nibbling on a dab 
of cheese or peanut butter smeared on 
a metal tab, releasing the bar and send- 
ing a spring-loaded jaw crashing into 
their skulls in 10 to 12 milliseconds. It 
is likely to be around as long as there 
are mice, and people. O 
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A WILDLY 
CREATIVE 
ART PROJECT 
TRANSFORMS 
A CLASSIC 
AMERICAN 
EYESORE INTO 
AN INSPIRING, 
2,400-MILE- 
LONG NATIONAL 
NARRATIVE 

BY MARGOT 

DOUGHERTY 
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MATTHEW BRANNON ZOE CROSHER 



BOBBI WOODS 



DANIEL R. SMALL JEREMY SHAW 



Zoe Grosher spent a few years driving between Los Angeies, 

where she lives, and Tempe, Arizona, where her boyfriend was studying. That’s 380 
miles each way; she had a lot of time to think. '‘There’s a moment where you cross 
the state border that’s very bleak,” she says. “It’s deep desert, and you’re wondering, 
‘Where’s L.A.? Where’s California? Am I there yet?’ ” An artist whose multimedia 
works often explore the disconnect between fantasy and reality, Crosher imagined 
punctuating the arid expanse with a succession of billboards showing a lush Shan- 
gri-La of greenery “that sort of dies as you approach L.A., this decaying promise.” 
She envisioned other artists interpreting her vision as well, and took the idea 
to Shamim Momin, the founder and director of the Los Angeles Nomadic Divi- 
sion (LAND), a nonprofit organization that generates and oversees public- art 
projects. Momin, a former curator for the Whitney Museum of American Art 
in New York City, took Crosher’s idea a step further: Why not expand it to cover 
all 2,460 miles of Interstate 10, from Jacksonville, Florida, to Los Angeles? Why 
not break it up into ten “chapters” of ten billboards each, and give each chapter 
to a different artist? And so the “Manifest Destiny Billboard Project” was born, 
named for the mid-19th-century concept that assigned noble purpose to the 
nation’s westward expansion even as it left a legacy of brutality and loss. 

To get a sense of the terrain and logistics involved, Momin and two other mem- 
bers of LAND spent 12 days driving the length of I- 10 
and photographed all the existing billboards along the 
way— more than 5,000 shots in all. “It was pretty insane,” 

Momin says. “One forgets how giant the U.S. is.” 

Crosher says that as co-curators, they “wanted artists 
who were dealing with language in some capacity.” And 



Ten artists (above) 
enlisted in the Mani- 
fest Destiny Billboard 
Project. Daniel R. 
Small’s inscriptions 
(right) caused a stir 
in New Mexico. 
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BILLBOARDS COURTESY LAND (LOS ANGELES NOMADIC DIVISION) 




Momin says they sought artists '‘who 
could engage the idea [of manifest des- 
tiny] and find something innovative in 
the [billboard] format.” Enlisting the 
artists proved simpler than getting the 
donated or discounted billboard space. 

"I liked thinking about who sees 
the billboards and how they’re dif- 
ferent from your more expected art 
audience,” says L.A.-based artist 
Shana Lutker. "They have no choice— 
they’re driving by and have 
to see them.” Once her chap- 
ter, "Onward and Upward,” 
launched the project in 
Jacksonville in October 
2013 with images of skies 
juxtaposed against the 
real sky, the billboards un- 



furled westward every two months 
over the next 20 months. 

Eve Fowler’s series, featuring quo- 
tations from Gertrude Stein, showed 
"there can be something poetic about 
being stuck in traffic,” the Houston 
Chronicle’s Maggie Galehouse wrote. 
The acclaimed California artist John 
Baldessari, at age 84 the group’s elder 
statesman, provoked commuters in 
San Antonio by pairing images of a 
giant gear and a man in a 
hammock— work and play. 
Crosher realized her vision 
of greenery shriveling on 
the road out of the desert 
and toward Los Angeles. 

Then there were Daniel 
R. Small’s billboards in Las 



Cruces, New Mexico: He superimposed 
scrambled text from the Los Lunas 
Decalogue Stone, whose paleo-Hebrew 
inscription was said to be a pre-Co- 
lumbian version of the Ten Command- 
ments (and debunked as a hoax), on 
photographs of the California desert 
site where Cecil B. DeMille buried 
his Egyptian set after filming The Ten 
Commandments. Onlookers harassed 
Small’s billboard installers, shouting 
that the messages were Satanic or alien 
or extremist. "You never know,” one 
told the Las Cruces Sun-News. "We’re 
close to the border, and you think that 
ISIS or some other subversives might 
be trying to get at us.” 

"I thought there’d be some debate,” 
Small says, "but I didn’t see that coming.”0 



On the road (clock- 
wise from top): 
Shana Lutker’s sky; 
Sanford Biggers’ 
sojourner; Eve 
Fowler’s Gertrude 
Stein quotation and 
Matthew Brannon’s 
absurdist ad. 
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BOSTON RESEAROHERS 
HAVE INVENTED A 
REVOLUTIONARY NEW TOOL 
TO STUDY THE MYSTERIES 
OF ALZHEIMER’S DISEASE 
AND OOUNTER THE DOMING 
EPIDEMIO OF DEMENTIA 

BY NATALIE ANGIER // PHOTO ILLUSTRATION BY IRVIN SERRANO 
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Rudolph E. Tanzi, director of the genetics and aging 

research unit at Massachusetts General Hospital, professor of neurology at Har- 
vard Medical School and a towering figure in the field of Alzheimer’s research, re- 
fuses to play the piano. Yes, he’s an exuberantly dedicated musician who seriously 
considered a musical career before going into science. He’s played keyboards with 
the rock band Aerosmith and jammed on '‘The Tonight Show with Jay Leno.” He 
practices every day at home on his handmade Bosendorfer concert grand. 

But the old piano in the laboratory lounge near his office? By Tanzi’s reckoning, 
it has the instrumental equivalent of a neurodegenerative disease. 'Tt sounds ter- 
rible,” he says. "Tinny, balky, out of tune. I won’t play it.” Please? Just a few bars? 
"I have my standards,” he mutters. "I don’t want to embarrass myself.” 

Finally, he sits down with a sigh and starts in on the jazz classic, "’Round Mid- 
night.” All that warm-up whining and the ballad sounds wonderful, with elegant 
harmonies and a spare, inventive baseline. He moves on to Miles Davis, Billy Joel. 
Scientists and students from elsewhere on the floor stream into the lounge to listen, 
and when Tanzi finishes they burst into applause. Tanzi, who is 57, looks happy, boy- 
ish and maybe relieved. From a tattered piano he’s plucked magic rabbits of song. 

"Rudy is some kind of genius,” says his close collaborator Doo Yeon Kim, who 
works down the hall. Musically, scientifically, Kim says, "Rudy always has big 
ideas, always wants to try new things.” Kim, 45, smiles often, speaks with a strong 
Korean accent and seems perpetually ready to break into a run. He considers 
himself a nitty-gritty, fiask-and-beaker sort of guy. "I focus on the science,” he 
says. "Rudy’s role is the vision, mine is the details.” 

The pair’s contrapuntalism has proved a runaway hit. Tanzi and Kim have devised 
a revolutionary tool for tackling Alzheimer’s disease, the world’s leading cause of 
senile dementia and a medical crisis that looms ever larger as the teeming throngs 



of baby boomers lurch into old age. Re- 
ported late last year to international ac- 
claim in the prestigious journal Nature, 
the new technique, an innovative type 
of cell culture, is considered the most 
persuasive and useful laboratory model 
yet invented of the neurodegenerative 
disease. It offers researchers a chance to 
both track the course of Alzheimer’s in 
unprecedented biochemical and genetic 
detail, and to quickly and cheaply test 
thousands of potential treatments that 
might block or at least slow its malign 
progress. "It’s a fantastic model with 
great potential for testing new drugs,” 
says Sangram Sisodia, a professor and 
Alzheimer’s researcher at the Univer- 
sity of Chicago. "It’s the kind of golden 
opportunity we haven’t seen before.” 
Nicknamed "Alzheimer’s in a dish,” 
the new technique features colonies of 
genetically manipulated human brain 
cells that grow in three dimensions in 
a gooey gel. As the days pass, the cells 
start displaying the two most salient 
hallmarks of Alzheimer’s disease: 
plaques and tangles. Forming around 
and between the cells, the microscopic 



plaques consist of cast-off protein 
fragments called amyloid-beta and are 
as tough and unyielding as the nubs in 
a turkey burger, while the similarly 
stiff and tiny tangles develop inside the 
brain cells and look like twisted pieces 
of wire. Plaques and tangles are the 
very same diagnostic defects that the 
German neurologist Alois Alzheimer 
observed more than a century ago as 
he examined under the microscope the 
autopsied brains of patients who suf- 
fered from the disease that bears his 
name. Until now, however, scientists 
had not managed to generate both ele- 
ments of the disorder in a single labo- 
ratory model— not in cells proliferating 
in petri dishes, not in genetically engi- 
neered mice (which form only plaques, 
not tangles). "I’m very enthusiastic,” 
says Sam Gandy, director of the Mount 
Sinai Center for Cognitive Health in 
New York. "We’re finally able to get key 
features of the human pathology that 
we haven’t been able to recapitulate in 
mice. It’s a powerful system.” 

The breakthrough work serves as 
yet another highlight in Tanzi’s ridic- 



In Tanzi and Kim’s lab, brain cells 
growing in 3-D in a dish harbor genes 
for familial Alzheimer’s disease. 
Below, each microscope image shows 
a different level of focus on a neuron 
cluster and toxic amyloid plaque. 



WHAT GOES WRONG 

Viewing dementia’s sinister progress 
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ulously fruitful career, in which he has 
helped hunt down and isolate almost 
all of the major genes now known to 
be associated with Alzheimer’s dis- 
ease. The development also tags Kim 
as a rising star in a fiercely competi- 
tive field, and clinches his conviction 
that leaving the security and familiar- 
ity of South Korea years ago was the 
right thing to do. ''My wife joked at the 
time, if we’re going to the U.S., why not 
Hawaii? The weather is much better 
there than in Boston,” Kim says. "But 
at Harvard, you feel like you’re in the 
center of everything.” His wife, Dong 
Eun Lee, has a good job as a pharma- 
cist. His daughter Helena loves being 
an American high-school student, 
with the freedom to cross "pharma- 
cist” and "scientist” from her list of 
professional aspirations. 

The path to Alzheimer’s in a dish 
was often grueling, switchbacking 
and potholed with despair, but in the 
end, Tanzi says, "the data spoke for 
themselves, and even my rivals were 
impressed.” And 
for all Kim’s claims 
about playing i-dot- 
ter to Tanzi’s poetry, 
a crucial conceptual 
leap came not from 
Rudy but Doo. 

"Coming here,” Kim says, "was the 
best decision I ever made.” 

The need for new treatments is dire. 
An estimated five million Americans 
are stricken with Alzheimer’s disease, 
and that figure is expected to quadru- 
ple in the next 30 years. Most are over 
65 and suffer from a late-onset form 
of the disease, the result of multiple 
and still- mysterious slings and insults 
that take decades to decommission the 
brain; but a small proportion, roughly 
5 percent, are the victims of heredi- 
tary Alzheimer’s disease, carrying one 
of several rare genetic mutations that 
can cause dementia by age 50 or even 
younger— the kind of personal apoc- 
alypse beautifully portrayed by Juli- 
anne Moore in the movie Still Alice. 
The direct costs of caring for the na- 
tional dementia burden are enormous. 



about $225 billion a year today and 
projected to hit $1 trillion annually by 
2050. Yet Alzheimer’s patients can’t do 
without care: The disease progresses 
from the early stages of chronic for- 
getfulness, repeating questions, los- 
ing things and growing anxious and 
irritable, to escalating incompetence 
at everyday tasks like driving or find- 
ing your way home, maybe turning 
paranoid, stricken by delusions that 
your loved ones are stealing from or 
cheating on you, to needing help bath- 
ing, grooming, going to the toilet or 
eating. "It takes eight to ten years, on 
average, but eventually the patient is 
in a vegetative state, unable to walk 
or talk,” says R. Scott Turner, director 
of the Memory Disorders Program at 
Georgetown University. 

"If we don’t do something about this, 
it’s going to cripple us,” says Anne B. 
Young, the former chief of neurology 
at Mass General, "and those who don’t 
get Alzheimer’s disease will be im- 
pacted just as much as those who do.” 



Paradoxically or appropriately, Tanzi 
is renowned among his peers for his 
exceptional memory. "Rudy’s got one 
of the most detail-oriented memories 
I’ve ever known,” says Wilma Wasco, 
a neurogeneticist at Harvard. "He can 
remember papers he read 25 years ago, 
who the authors were, what they found, 
what the footnotes said— which is re- 
ally not typical.” Tanzi honed his reten- 
tive skills in childhood, while working 
for his parents’ medical transcription 
service in Cranston, Rhode Island. 
"I would memorize all these medical 
terms,” he says. "That’s what got me in- 
terested in medicine and science.” 

He also fell in love with music. "At 9 
years old I started playing the accor- 
dion, like a good Italian boy,” he says. 
He improved rapidly. His father bought 
him a bigger accordion. A year or two 
later, his father asked. So, you still like 



the accordion? Yes, young Rudy said. 
"Then he asked, what do you think, 
should I get you a monkey and a cup 
to go with it?” At his father’s prodding, 
Rudy branched out to other keyboards, 
and to j azz. He took up piano and mas- 
tered the Hammond organ, which is an 
electronic version of a pipe organ and 
very difficult to play. "It’s really weird 
to hear somebody as good as he is on 
the Hammond organ,” says Joe Perry, 
the lead guitarist in Aerosmith. "I love 
jamming with him. He inspires me to 
try new things on the guitar.” 

At the University of Rochester, 
Tanzi secured bachelor’s degrees in 
both microbiology and history, writing 
his history thesis on Franz Mesmer, 
an 18th-century German doctor who 
promoted the idea of "animal magne- 
tism” and from whom we derive the 
word mesmerize. Tanzi remains fasci- 
nated— mesmerized?— by alternative 
ways of interpreting reality. He regu- 
larly rereads the mystical works of Car- 
los Castaneda. He meditates, practices 



lucid dreaming and collaborates with 
the new-age superstar Deepak Chopra. 
They’ve co-written two books that 
blend popular science and self-help— 
Super Brain and the just-published Su- 
per Genes— and they travel the world as 
a team, talking about the nature of con- 
sciousness. "We do the dog and pony 
show together,” Chopra says. "He’s a 
very reflective thinker, and more open 
than most scientists to holistic ideas. 
We’ve become buddies.” Yet make no 
mistake. When it comes to his research, 
Chopra says, "Rudy is very meticulous, 
and very careful in his language. He’s 
an extremely ambitious scientist.” Of 
Tanzi’s many pursuits, Chopra says, 
"science is his number one love.” 

As a graduate student at Harvard 
Medical School, Tanzi worked with the 
geneticist James Gusella ("one of my 
heroes,” Tanzi says), and in 1983 their 




“IF WE DON’T DO SOMETHING ABOUT THIS, IT’S GOING TO ORIPPLE 
US,’’ SAYS ANNE B. YOUNG, THE FORMER OHIEF OF NEUROLOGY AT 
MASS GENERAL, “AND THOSE WHO DON’T GET ALZHEIMER’S DISEASE 
WILL BE IMPAGTED JUST AS MUOH AS THOSE WHO DO.’’ 
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team gained international acclaim for 
becoming the first scientists ever to lo- 
cate the approximate genetic address 
of a disease trait by fishing at random 
through the bewildering megalopolis of 
the human genome with tagged bits of 
DNA. Using an approach that has since 
become standard among gene mappers, 
Gusella, Tanzi and their colleagues 
pinned the source of Huntington’s dis- 
ease, the inherited neurodegenerative 
disorder that killed folk singer Woody 
Guthrie, to a spot on chromosome 4, 
out of the 23 pairs of chromosomes that 
constitute the human genome and that 
nearly all human cells enfold. 

From that heady career kickoff, Tanzi 
turned his cartographic talents to the 
deciphering of chromosome 21, which, 
when inherited in triplicate, causes 
Down syndrome. On learning that peo- 
ple with Down often end up contract- 
ing Alzheimer’s disease as well, Tanzi 
realized he had found his life’s calling. 
He would search for the genetic roots 
of Alzheimer’s, starting with the tanta- 



lizing link to chromosome 21. He mar- 
ried an endodontist, they divorced, he 
married a neuroscientist named Dora 
Kovacs, his current wife. They have a 
daughter, Lyla, who’s in second grade. 
Every weekend he makes her pancakes. 
Once, when Lyla had an ear infection, he 
made her a pancake shaped like an ear. 

Since the late 1980s, Tanzi, his col- 
leagues and his rivals have identified 
three different genes that, when inher- 
ited in mutant form, inevitably result 
in the early-onset version of Alzhei- 
mer’s disease. (One of them is indeed 
located on chromosome 21, which is 
why patients with Down syndrome 
regularly end up bearing an Alzhei- 
mer’s defect as well.) None of the mu- 
tations found on those three genes 
are directly involved in the common 
Alzheimer’s of old age, but because 
the brains of patients display a similar 



mosaic of microscopic abnormalities 
regardless of when the disease strikes, 
researchers believe that patients who 
have inherited the familial form of the 
disease hold clues relevant to all. 

By the looks of it, researchers say, the 
genetic mutations disrupt the brain’s 
capacity to manage the everyday traf- 
ficking and processing of essential 
proteins. As a result, excess quantities 
of the amyloid-beta protein, which the 
brain normally uses to protect itself— 
perhaps against bacterial infection, 
Tanzi’s research suggests— do not get 
flushed away or recycled, but instead 
gum together into plaques around 
brain cells. Another protein, called 
tau, also turns rogue and twists up into 
tangles inside the neurons. Dendritic 
connections between neurons wither, 
short-circuiting thought. Injured brain 
cells flare up and then collapse, like 
tiny, dying suns. The brain shrinks by 
20, 30 percent. The self follows suit. 

But how exactly does the protein 
misprocessing get started? Are the 



plaques the worst offenders, or are they 
a distraction from the real villain, the 
tangles, or something else altogether? 
More important, how can the process 
be stopped? To answer that, researchers 
needed a good laboratory mimic of the 
disease, and even with the three disease 
genes in hand, they still didn’t have that. 

As a graduate student in cell biology 
at the Korea Advanced Institute of Sci- 
ence and Technology, among the na- 
tion’s most competitive universities, 
Doo Yeon Kim became fascinated by 
neurons. '‘They’re very complicated 
and very different from other cells of 
the body,” he says. 'T thought. I’ll do 
basic cell biology on neurons to un- 
derstand their behavior. I’ll look at 
neurodegenerative disease to under- 
stand how they die.” South Korea had 
few neuroscientists to work under, but 



Kim plugged away on his own. Through 
computer analysis, he identified a gene 
he thought might play a role in Alz- 
heimer’s. "Somebody told me, oh yes, 
that’s a gene Rudy Tanzi is studying 
right now,” Kim says. "Rudy was very 
popular in South Korea, a real star. I 
thought maybe I should try to go work 
with him.” Kim sent Tanzi an email, 
requesting a position in his lab. Kim 
didn’t hold much hope. He figured a guy 
like Tanzi was bombarded by pleas and 
resumes. "I didn’t think I’d hear from 
him,” Kim says. "He got back to me in 
one day. He said, I think you look good.” 

Tanzi really wanted a better model for 
understanding Alzheimer’s. He also 
wanted proof for his hypothesis that ex- 
cess amyloid-beta was at the heart of the 
disease: that it not only caused plaques 
but, by helping to turn tau protein rot- 
ten, it touched off tangles, too. Se Hoon 
Choi, a postdoctoral fellow in Tanzi’s 
lab at the time, remembered a meeting 
when Tanzi said jocularly. Wouldn’t it 
be nice to show that 
amyloid secretion 
causes tau pathol- 
ogy? "Rudy makes 
a lot of jokes,” Choi 
says, "but they’re 
food we can eat.” 
Kim wanted to try his hand at mod- 
eling Alzheimer’s. He, Choi and Tanzi 
discussed possible approaches. They 
decided to use human neurons, a risky 
approach: Such cells rarely survive in 
petri dishes for the necessary long haul. 
Luckily, another young researcher from 
South Korea, Young Hye Kim (no rela- 
tion to Doo), would be joining the lab 
for two years and had a guaranteed job 
to return to: She could afford to focus on 
the project without fearing for her pro- 
fessional future should it prove a flop. 

The researchers started with human 
neurons derived from stem cells, spread 
them in single layers in culture dishes 
and bathed them in nutrient-packed liq- 
uid. Next, they used specially designed 
viruses to deliver mutant copies of two 
different familial Alzheimer’s genes into 
each cell. The neurons thrived. They 
grew into reliable cell lines. Very nice. 



TANZI IS NOW WORKING WITH THE OURE ALZHEIMER’S FUND ON AN 
INITIATIVE THAT WILL SOREEN VIRTUALLY EVERY FDA-APPROVED DRUG 
OUT THERE. “WHETHER IT’S FOR ASTHMA OR BAOK PAIN, WE OAN SEE 
IF IT WORKS IN OUR SYSTEM AGAINST PLAQUES AND TANGLES.’’ 
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But time passed, and the cells weren’t 
doing anything. No signs of plaques. Not 
a trace of tangle. “I could tell that Young 
was getting really depressed,” Kim says. 
‘Td suggest something, she’d say. Why 
bother? It won’t make any difference.” 

That’s when Kim had his brainstorm, 
if you wiU. Maybe the problem was the 
liquid medium, he thought. Maybe the 
need to change it every three days ended 
up washing away any dubious proteins 
the cells might be secretingbefore those 
proteins had a chance to stick together 
into plaques. '‘Doo made a very simple 
observation,” Tanzi says. 'The brain is 
not made of liquid. It’s a gel.” The re- 
searchers moved the cells from dishes 
to little wells filled with gel. They fid- 
dled with parameters. The cells looked 
happier than ever, forming feathery 
dendrites that pulsed with measurable 
electric signals. Six weeks passed, and 
the researchers got a jolt of their own. 

There, through the confocal micro- 
scope, an unmistakable image: The 
cells had formed plaques. 'T couldn’t 
believe what I was seeing,” Tanzi says. 
They were ready to publish a paper 



on their in vitro conjuring of plaques. 
Two more weeks passed. Young Hye 
checked the cells, sampled their pro- 
tein arrays. "She called out to me ex- 
citedly,” Kim says. "It was the first and 
last time that she used my first name.” 
Doo! Come quick! There are tangles of 
tau! "It was one of those rare aha! mo- 
ments in science,” Tanzi says. 

Another triumph soon followed. The 
researchers showed that if they blocked 
amyloid-beta output with antibodies, 
the cells not only failed to form plaques, 
they didn’t form tangles, either. "They 
have validated in the best way possi- 
ble the idea that amyloid abnormality 
is driving Alzheimer’s disease,” said 
Dennis Selkoe, another Alzheimer’s 
researcher at Harvard Medical School. 

Now what we need, Tanzi and others 
believe, are drugs that can modulate 
amyloid-beta output. Not block it en- 
tirely, Tanzi says. "It’s like cholesterol,” 
he says. "You just want to dial it down.” 
We need the equivalent of statins, he 
says— drugs to inhibit plaques in the 
brain just as statins help clear plaque 
from your blood vessels. Tanzi is now 



Tanzi, who has recorded with Aerosmith, 
accompanies the band’s iead guitarist 
Joe Perry at a 2012 charity concert. 

working with the Cure Alzheimer’s 
Fund on an initiative that will screen 
virtually every FDA- approved drug 
out there. "Whether it’s for asthma or 
back pain, we can see if it works in our 
system against plaques and tangles,” 
he says. "It’s ten times faster and a 
hundred times cheaper than doing the 
same tests in mice.” 

Alzheimer’s in a dish is still new and 
has yet to make its mark on treat- 
ment. In the meantime, for those 
who seek advice on how to keep their 
brains young, Tanzi and others agree 
on these steps: Get plenty of physical 
exercise. Sleep seven or eight hours 
a night. "It’s during deep, slow-wave 
sleep that the brain cleans out the 
debris,” Tanzi says. Eat a healthful. 
Mediterranean-style diet. And keep 
learning, keep building up what Tanzi 
calls "synaptic reserve.” It’s never too 
late to learn the piano. You don’t need 
a Bosendorfer. Any clunker will do. O 
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Miranda 

CONTINUED FROM PAGE 57 

high achievement and whatever comes 
next. About insecurity and purpose and 
achieving your own big dreams. 

It won four Tony Awards and a 
Grammy and it launched Miranda 
overnight onto the short list of great 
American musical composers. Sond- 
heim. Larson. Kander. Miranda. Toast 
of the town stuff; corner banquette 
at Sardi’s. Thus the New York Times 
“Vows” column covered his wedding in 
2010. He married Vanessa Nadal, a fel- 
low Hunter student, a graduate of MIT, 
a scientist and a lawyer and mother to 
their 1-year-old son, Sebastian. 

Miranda’s a magpie, a poet and that’s 
as it should be, because at its best the 
stage musical is a mimic of its times and 
a synthesizing form, an amalgam of im- 
pulses and influences from every corner 
of the culture, and he is an industrious 
recorder and rewriter of those currents 
and moments. Like hip-hop or jazz, “the 
musical” as we know it is essentially 
American. It’s telling too that this play is 
at once much simpler and smarter and 
more complex than anything so far said 
or written about it by critics. 

Fm ‘a get a scholarship to 
King’s College 

Iproh’ly shouldn’t brag, but dag, 

I amaze and astonish 
The problem is I got a lot of 
brains but no polish 
I gotta holler just to be heard 
And with every word, I drop 
knowledge! 

Fm a diamond in the rough, 
a shiny piece of coal 
Try in’ to reach my goal, my power 
of speech unimpeachable 
Only nineteen but my mind 
is older 

These New York City streets 
get colder, I shoulder 
Every burden, every disadvantage 
I have learned to manage, I don’t 
have a gun to brandish 
I walk these streets famished 
The plan is to fan this spark 
into aflame 



But damn it’s getting dark so 
let me spell out the name, 

I am the — 

A-L-E-X-A-N-D-E-R. 

His dressing room is hidden high in the 
rabbit warren of walk-in closets back- 
stage. He’s in there right now, playing 
video games and tweeting and still— 
always— rewriting the season’s most 
successful show. 

“For Hamilton what I’d do is write 
at the piano until I had something I 
liked,” Miranda recalls. “I’d make a 
loop of it and put it in my headphones 
and then walk around until I had the 
lyrics. That’s where the notebooks 
come in, sort of write what comes to 
me, bring it back to the piano. I kind of 
need to be ambulatory to write lyrics.” 
He walked six years to write this 
show. Inwood Park. Fort Tryon Park. 
Central Park. Lots of shoe leather in 
these songs. Now he’s a new father. No 
wonder he’s tired. 

The first act takes us from Hamilton’s 



Miranda. “And this is not a singular art 
form— it’s 12 art forms smashed together. 
We elevate each other. And two, it’s enor- 
mously gratifying because you can build 
things so much bigger than yourself.” 
The principal cast is so good you 
wonder how everyone seems so right 
for the part. “Because we spend more 
time casting than anyone else,” says di- 
rector Thomas Kail. Everyone will come 
out of this show a star. Or a bigger star. 
“I spend time picturing them in movies 
and TV after this,” Miranda says. “On 
Law 8c Order, like the cast of Rent.” 

It’s hard to gauge who’ll break big- 
gest, but watching Leslie Odom Jr. as 
Burr in “The Room Where It Happens” 
is a lot like seeing Ben Vereen take the 
stage for the first time in Jesus Christ 
Superstar, a watershed for performer 
and audience. It’s his show in many 
ways. Daveed Diggs as a louche Thomas 
Jefferson channeling Cab Calloway 
and the Looney Tunes wolf. Jonathan 
Groff as King George with the show’s 
peak comic moment, an imperial hom- 



“THERE ARE SO MANY WORLD LEADERS I WOULD LOVE TO BRING 
TO THE SHOW JUST TO SHOW THEM GEORGE WASHINGTON 
STEPPING DOWN — BEGAUSE THE STORY OF HISTORY IS 
LEADERS LEADING ON POPULISM, THEN NOT LEAVING.” 



beginning in the Caribbean to the end of 
the Revolutionary War. The second is 
the rap battle for the future of the Con- 
stitution and the fight for Hamilton’s 
marriage and reputation. And the duel. 

It all moves so fast it’s hard for the au- 
dience to catch its breath. There’s a beat, 
a long quiet beat, at the end of the first 
act in which the audience gathers itself, 
then erupts in applause. Then they inch 
up the aisles to the lobby saying, “They 
should teach it like this in the schools.” 

It’s something about the rhyme 
scheme of rap— or at least of the Ham- 
ilton/Miranda rap— how two propul- 
sive couplets can wrap around into a 
triplet halfway into the next line and 
drive you forward. 

“The fun for me in collaboration is, 
one, working with other people just 
makes you smarter, that’s proven,” says 



age to Britpop teen heartbreak and the 
early Beatles. Every Schuyler sister: 
Renee Elise Goldsberry, Phillip a Soo, 
Jasmine Cephas Jones. 

This may be the most collaborative 
business there is, so credit goes in equal 
measure to every part of the creative 
team, even if the profiles take the “soli- 
tary genius” approach. Kail; Alex Laca- 
moire, music director; Andy Blanken- 
buehler, choreographer— Miranda calls 
it “The Cabinet.” It’s all one thing. One 
brain. They all worked together on In The 
Heights. You see them at rehearsal, in 
the calm eye of the Broadway hurricane, 
working and working and reworking 
what already works. They gesture with 
their coffee cups to the lights, the wings. 




See Miranda rap for the crowd 
at the daily ticket lottery at 
Smithsonian.com/ miranda 
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the turntable. Maybe try this, maybe trim 
that. Maybe coffee is the real genius. 

“It’s about making the best possible 
thing,” Miranda says. 

The show is somehow overtly politi- 
cal without seeming so, as is the timing 
of its arrival. Oskar Eustis, the artistic 
director of the Public Theater, told the 
Los Angeles Times as much in June. 
“My wise friend Tony Kushner,” said 
Eustis, “pointed out to me that the suc- 
cess of Hamilton is precisely embodied 
in the fact that it is convincing every- 
body of the need to see this nation as a 
nation of immigrants— the need to see 
people of color as central to owning the 
nation. I think the show is actually go- 
ing to move the needle on how we think 
about immigration precisely because 
it’s reaching people.” 

We’re all here from somewhere else. 
America, Mother of Exiles. 

There’s a lottery for $10 front-row 
seats before every show. A nice touch of 
egalitarianism in the face of Broadway 
prices, with a little RT. Barnum thrown 
in. Crowds of 600 or 700 people gather 
and cross their fingers. 

Somehow, in less than a year, Ham- 
ilton has become emblematic of some- 
thing much bigger than itself. There’s 
a lesson here for everyone, American 
or not. “The U.N. Security Council 
came to see the show at the Public,” 
Miranda remembers one afternoon, 
“and our U.S. ambassador said. There 
are so many world leaders I would love 
to bring to the show just to show them 
George Washington stepping down— 
because the story of history is leaders 
leading on populism, then not leaving.’” 

The night of that presidential matinee 
there’s a party for the cast of Hamil- 
ton. Down the street and around the 
corner from the theater, it’s upstairs 
at a club on Times Square. Here, in- 
side, flattered by candlelight, every- 
one is beautiful, the music falls from 
the rafters and there’s never a line at 
the bar. There’s even a red carpet for 
photo ops. This is what success looks 
like, what you pretend for yourself as 
a kid hamming it up in the mirror at 
home in Kenosha or Youngstown or 



Washington Heights. Parties like this 
are part of the dream. 

The place smells like money and 
the waiters glide by in silence with 
free drinks and tiny food. The cast ar- 
rives and the cameras strobe and the 
dancers dance as soon as they walk in 
the door. Miranda moves from group 
to group distributing hugs and wise- 
cracks to cast members, their wives, 
their boyfriends, their husbands. Ev- 
ery conversation is a variation on the 
theme of “What a day. The president.” 
The dance floor fills. After an hour, 
Miranda wanders away from the noise 
and the crowd and tucks himself into a 
corner, half hidden by a column and a 
cocktail table. He sits on the window- 
sill and takes out his phone. 

He sits alone for what seems a long 
time. Immersed. Maybe he’s texting 
goodnight to his wife and son. But he 
could easily be writing notes for revi- 
sions to the show. 

If it’s good, why try to make it great? 

“Because those are the shows we 



love. We love Fiddler. We love West 
Side Story. I want to be in that club. I 
want to be in the club that writes the 
musical that every high school does. 
We’re this close.” 

Or maybe he’s starting on the next 
one. Chernow hopes he has eight or ten 
more of these in him. Rapt, his tired 
face washed smartphone blue, behind 
him the sidewalks teem and the Times 
Square light show explodes. Eventu- 
ally a couple of people find him. One 
yells over the music, “We just wanted 
to thank you.” He smiles and rises to 
meet them. 

The show is successful because the 
show is so good, and the show is so 
good largely because of Lin-Manuel 
Miranda. His secret is that he writes in 
service of character, to advance story. 
He doesn’t write merely to be clever, to 



show off. Without having to contrive 
event or fabricate plot he breathes life 
into history and Alexander Hamil- 
ton, animates him, stands him up and 
makes him sing, makes him human for 
a couple of hours. 

“A genius? I’m not sure what that 
word means,” his father said one 
morning. “What I admire most about 
him is his humility.” 

So maybe Miranda’s genius lies in 
his willingness not to behave like a 
genius— an outlier, a singularity— but 
rather to dissolve himself into the 
group, the collective in which ideas 
and improvements are argued on their 
merits. 

A democracy in which the best idea 
wins. 

Or maybe he’s not a genius at all, 
just a hard-working young playwright 
with a great ear and a good heart who 
loves words and people— so people and 
words love him back. All those things. 
None of those things. Does it matter? 
He helped make a masterpiece. 



And when my time is up? 

Have I done enough? 

Will they tell my story? 

Three weeks later, it’s opening night. A 
few hours before the six o’clock draw- 
ing for those $10 tickets, Lin-Manuel 
Miranda reads aloud into the August 
heat the first five paragraphs of Ron 
Chernow’s biography of Alexander 
Hamilton. He chokes up, as do many 
of the 600 people listening to him. 

“Yes,” reads the overnight review in 
the New York Times, “it really is that 
good.” The show is a hit. Already. Still. 
At midnight there’s another cast party. 
Fireworks on the Hudson. Everyone is 
there and everyone is happy and with 
every shot the big river brightens and 
burns all the way to Weehawken. The 
rest is history. O 



BEHIND HIM THE SIDEWALKS TEEM AND THE TIMES SQUARE 
LIGHT SHOW EXPLODES. EVENTUALLY A COUPLE OF PEOPLE FIND 
HIM. ONE YELLS OVER THE MUSIC, “WE JUST WANTED TC THANK 
YCU.” HE SMILES AND RISES TC MEET THEM. 
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Costa Rica Natural Paradise 9 Day Tour $1095 

Volcanoes, Beaches and Rainforests. All Meals Included! 



With naturalist guides, see exotic birds 
and wildlife, hike in jungle rainforests, 
view volcanoes, soak in hot springs, cruise 
through biological reserves and relax on 
tropical ocean beaches. 

Day 1— San Jose, Costa Rica 

Welcome to the "rich coast". Your tour 
begins with a two night stay in San Jose. 

Day 2— Poas Volcano, Cloud Forest, 
Coffee Plantation, Butterfly Garden 

Visit Costa Rica's most popular park, Poas 
Volcano. Weather permitting, you can see 
inside the active crater from an overlook. 
Next, hike the Escalonia Cloud Forest 
Trail. Then, enjoy a guided tour at a coffee 
plantation and visit a butterfly garden. 

Day 3— Sarchi, Fortuna 

Visit Zoo Ave, a wildlife rescue center. 
Here, injured birds and animals are 
rehabilitated for release back into the 
wild. Then, visit Sarchi. Watch artisans 
making traditional Costa Rican oxcarts. 
Continue to the San Carlos Valley and 
arrive at Fortuna for a two night stay. 

Day 4— Rio Frio Cruise, Hot Springs 

Head north this morning, passing through 
sugar cane, teak, pineapple, and orange 
plantations. Cruise on the Rio Frio which 
runs through the world famous Cano 
Negro wildlife refuge, home to many 
migratory birds found nowhere else in 
Costa Rica. Return to Fortuna. Fnjoy a 
relaxing soak in the volcanic hot springs. 

Day 5— Hanging Bridges, Turtle Park 

Visit to the Hanging Bridges. With a 
naturalist guide, hike the suspension 
bridges. Weather permitting, enjoy 
views of majestic Arenal Volcano. 

Next, enjoy a scenic drive around 




Hanging Bridges and Arenal Volcano 

Lake Arenal. Stop at a historic hacienda 
in the Guanacaste province. Then, to 
Costa Rica’s beautiful Pacific Coast. Visit 
Leatherback Turtles National Park and 
learn about Costa Rica's efforts to protect 
this endangered giant. Continue to the 
J.W. Marriott Guanacaste Resort and Spa 
for a relaxing two night stay. 

Day 6— Guanacaste Beach Resort 

At leisure to enjoy your magnificent world 
class beach resort. Visit the elegant spa 
or swim in your hotel’s infinity pool, the 
largest in Central America. Beachcomb 
while strolling your resort’s pristine beach. 

Day 7— Bird Watching Cruise 

Cruise on the Tarcoies River. Enjoy bird 
watching and crocodile spotting. Continue 
to your hotel, located directly at the 
entrance to Manuel Antonio Park. 

Day 8— Manuel Antonio, Aerial Tram 

Visit world famous Manuel Antonio Park. 
Enjoy a thrilling aerial tram adventure. 

Day 9— San Jose, Costa Rica 

Return with great memories. jHasta la vista! 

Read full tour itinerary at Caravan.com 



Call for Choice Dates: 1-800-Caravan. 

Join the smart shoppers and experienced 
travelers who rely on Caravan to handle 
all the details while you and your family 
enjoy a well-earned, worry-free vacation. 

Trust Caravan's 63 Years Experience 
with Tours of Quality and Value. 

You see more on a Caravan tour with 
more actual visits and more included 
features. Caravan’s strong buying power 
gives you great vacations at much lower 
prices than you can find anywhere else. 

Guided Vacations Since 1952. + tax, fees 
Guatemala, Tikal 10 days $1295 
• Costa Rica 9 days $1095 

Panama with Canal 8 days $1195 
Nova Scotia, P.E.I. 10 days $1395 
Canadian Rockies 9 days $1595 
Grand Canyon, Zion 8 days $1395 
California Coast 8 days $1295 
Mount Rushmore 8 days $1295 
New England 8 days $1295 

‘'Brilliant, Affordable Pricing” 

—Arthur Frommer, Travel Editor 

l-800-Caravan 

Caravan.com 

Order Your Free 
28-Pg Brochure. 




caravan 



HENNION WALSH 

Get your free guide to 
tax-free municipal bonds. 



Please call (800) 901-0736 right now. 



Municipal Bonds Offer Three Big Advantages. 

Advantage #1 : The potential safety of principal. 

If youYe a prudent investor in need of investment income, you don't want 
to gamble with your precious nest egg. If you're nearing retirement or 
are already retired, you want to do everything you can to make sure your 
investments can support your retirement. That's why our free Bond Guide 
makes "must" reading. 

Advantage #2: The potential for regular, predictable income. 

When you invest in municipal bonds, you typically get interest payments 
every six months unless they get called or default. Because default rates 
for the investment-grade-rated bonds favored by Hennion & Walsh are 
historically low (according to Moody's 201 2 research,*) you can enjoy a 
regular income stream in retirement. Please note that if a bond is called, any 
bond you may buy in the future with the proceeds, may earn more or less 
than the original called bond. 

Advantage #3: The potential for tax-free income. 

Good news! Income from municipal bonds is NOT subject to federal 
income tax and, depending on where you live, may also be exempt from 
state and local taxes. 

About Hennion & Walsh 

Since 1990, Hennion & Walsh has specialized in investment grade tax-free 
municipal bonds. The company supervises over $2 billion in assets in over 
1 5,000 accounts and provides individual investors with institutional quality 
service and personal attention. ■ 

Dear Investor, 

We urge you to call and get your free Bond Guide. Having 
tax-free municipal bonds as part of your portfolio can help | 

get your investments back on track and put you on a path to 
achieving your investment goals. Getting your no-obligation I 

guide could be the smartest investment decision you'll make. ■ 

\SSi\\jU_^ I 

©2014 Hennion and Walsh. Securities offered through Hennion & Walsh Inc. Member of FINRA, SIPC. ■ 

Investing in bonds involves risk including possible loss of principal. Income may be subject to state, local ■ 

or federal alternative minimum tax. When interest rates rise, bond prices fall, and when interest rates fall, ■ 

bond prices rise. ^Source: Moody’s Investor Service, March 7, 2012 “U.S. Municipal Bond Defaults and ■ 

Recoveries. 1970-2011.” Past performance is not guarantee of future results. I 

■ 





Here's just some of 
what you'll learn . . . 

why municipal bonds may 
deserve a place in your 
portfolio. (Page 1) 

Why insured bonds often 
provide an extra degree of 
security. (Page 2) 

Why municipal bonds can 
potentially provide safety of 
principal. (Page 3) 

How municipal bonds can 
potentially provide tax-free 
income. (Page 3) 

Strategies for smart bond 
investing. (Page 4) 

Municipal bond facts every 
investor should know. (Page 4) 

Plus lots more! 



FREE 

Bond Guide 

Without Cost or Obligation 

CALL 

( 800 ) 901-0736 

(for fastest service, call 
between 8 a.m. and 6 p.m.) 

Hennion & Walsh, Bond Guide Offer 
2001 Route 46, Waterview Plaza 
Parsippany, NJ 07054 




JOURNEY INTO THE ANCIENT WORLD 

OVER 120 TOURS WITH LEADING SCHOLARS 



Founded in 1985, Andante Travels speciali/es in expert-led arcltaeological lours exploring ihe wonders of 
the ancient world. From the Parthenon to the Colosseum: from prehistoric French Cave An to lost Maya 
cities - join us in 2016 and visit the places where history was made... 

POMPEII. HERCULANEUM & CLASSICAL CAMPANIA 

Our flagship lour. Discover the ruins of these classical Italian cities, 
devastated by the eruption of Vesuvius. Led by professors and 
archaeologists who have excavated llicsc world-famous sites. 

8 days | Throughout 2016 | $2,715 




CHINA 

The uip of a lifetime, including 
unique behind the scenes 
access to the Terracotta Army. 



17 days | October dates 2016 1 $6^25 

SICILIA ANTIQIJA 

Glorious Greek Temples, 
glittering churches and unspoilt 
Mediterranean landscapes. 

11 days I Throughout 2016 1 $3,725 





CRETE & SANTORINI 

Island hopping, fabulous sites 
and exclusive access to the 
Palace of Knossos. 



8 days I Throughout 2016 1 $3,445 



CAMBODIA & VIETNAM 

Forbidden cities and special 
access to the magnificent 
temples of Angkor Wat. 



13 days | Aug & Nov 2016 1 $4395 





- FROM AS LITTLE AS $895 | EXPERT-LED | SMALL GROUPS | SPECIAL ACCESS - 



FULL 2016 PROGRAM OUT NOW. CONTACT US FOR A CATALOG 

T OLL' F Rf £ I '88R vl 1 ' 347(> I tours(^*andantetravcls.com | andantctravcls.com 
fVe can arrange wur international air - contact us for more details 




The Promise 




A Most Unusual Gift of Love 

This drawing is called "The Promise." It is completely 
aimposed of dots of ink. After writing the |xx*m, I worked 
with a quill pen and placed thousands of these dots, one at 
a time, to create this gift in honor of the love shared by two 
of my dearest friends. 

Now, I have decided to offer "The Promise." to those 
who base kru^wn and valued its sentiment. Each litho is 
numbenxi and signed by hand and precisely captures the 
detail of the drawing. 

Measuring 14" by 16", it is available either fully^framed 
in a subtle copper tone with hand-cut mats of pewter gray 
and rust at $135, or in the mats alone at $95. Please add 
$1430 for insured shipping and packaging. Either way, 
your satisfaction is guaranteed. 

My best wishes are with you. 



www.robertsexton.com 



P.O. Box 581, Rutherford, CA 94573 

Ail mafcn crcdil cunis are weiconwd. Chteki are urkvmtd. 
Contact us at 415-9691630 hriuvm 106 PM PST 

04rr nimr i M t h <mr uthue neast aUamr I to 3 uetkt for JtUtrry, 




rtrrMtTlANP OUAifr:-; 



Omaha Steaks 



Give a little 

TENDERNESS 

and SAVE 69% on world-famous Omaha Steaks® 




Ideal Gift Assortment 

2 (5 oz.) Filet Mignons 
2 (5 oz.) Top Sirloins 
4 (4 oz.) Boneless Pork Chops 
4 (4 oz.) Omaha Steaks Burgers 
4 Stuffed Baked Potatoes 
6-inch Chocolate Lover’s Cake 
Omaha Steaks Seasoning Packet 

49350YMT 
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GENUINE ^ DIAMONDS 




Diamonds & Steel 

"At this price it is a steal" 

Bracelet $149 Ring $139 Set Price $249 (Save An Extra $39) + S&P 



GENUINE DIAMONDS 



P remium grade 316L solid stainless steel is the starting point for our magnificent Daniel Steiger Diamond Steel Bracelet & Quattro Ring 
collection. The stylish bracelet features a plaited leather strap, 18k yellow gold plated accents and 4 genuine sparkling diamonds, the 
perfect balance of casual yet luxurious. The multi layered Quattro ring is lavishly plated in 18k yellow gold and the middle band is set with 
4 genuine diamonds. Each piece is dispatched in one of our magnificent presentation cases. 



RING SIZE CHART 

Place one of your own rings on top of one 
of the circles to the right. Your ring size is 
the circle that matches the diameter of the 
inside of your ring. If your ring falls between 
sizes, order the next larger size. 




Limited Stock Avaiiabie 

30 Day Money Back Guarantee 



CAII OUR CREDIT CARD HOTIINE 24/7 TOll FREE ON 1-077 550 0076 



Please quote PROMO CODE | SMSDQUl or order online at WWW.timepiecesUSa.COm/sm5d 



Timepieces International Inc, 12800 N.W. South River Drive, Medley, FL33178 






The best wallet you'll ever own. 
Guaranteed. 




Slim, lightweight and shaped for 
your front pocket, the Rogue Wallet 
isn't just a better wallet - we're 
confident it's the best wallet you'll 
ever own. Test it out, and if you 
don't agree we'll gladly refund your 
purchase. Available in dozens of 
styles, ranging from bison to 
baseball glove leather. Shown in 
Espresso Napa. 

Rogue Industries 

www.rogue-industries.com 

1-800-786-1768 





ISLAND WINDJAMMERS 

CARIBBEAN CRUISES 

877 . 772.4549 

islandwindjamnners.com 




DALLAS PRIDGEN JEWELRY 

- ONE AT A TIME.... BY HAND - 




1 - 800 - 477-1856 

www.dallaspridgenjewelry.com 

Unconditionally Guaranteed 



BEDROOM ADVENTURE GEAR 



YOU CAN 
LOOK AND 
TOUCH. 

LIBERATOR 

liberator.com 





g 303 Fifth Ave. #1603 New York, NY 10016 
^ www.sadighgallery.com 






j 
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Terry Hooded 
Robes in 
100% Cotton 



FIVE SIZES FOR 
PERFECT FIT! 

Enjoy the luxury of 
this thick, absorbent 
robe in super soft 
100% cotton terry cloth 
(16oz.-approx.4.5 lbs). 
Perfect for after bath, 
pool or spa. It features 
two front pockets and 
a generous 54-inch 
length (Small is 52 in.). 
Quality made in Turkey. 



S (fits Ladies 
M (fits Ladies 
L (fits Ladies 
XL (fits Ladies 
XXL (fits Ladies 



110-139, Men 120-149) 
140-169, Men 150-179) 
170-199, Men 180-209) 
200-239, Men 210-249) 
240-290, Men 250-300) 



Colors: White □ or Blue 

Only $69.90 (plus $9.95 for Shipping) 

Add $4 per robe for XXL. 

Order 2 and get Free Shipping! 

Send check or use Visa/MC/Discover/AMEX 



Cotton Comforts Since 1955 



rttmann l^ites - Dept.4i5 
11570 SE Dixie Hwy, Hobe Sound, FL 33455 

(Ship to FL add tax) 1-800-890-7232 



HUGE SELECTION OF COTTON SLEEPWEAR, ROBES 
AND UNDERWEAR - www.nightshirt.com 



Publishing Teens for 27 Years 



Teen Ink 

‘The New Yorker for teem” 



A monthly magazine 
written by teens 




fiction • nonfiction • poetry 
reviews • opinions • art 



Subscribe at Teenlnk.com 
or call 800-363-1986 











SPECIAL ADVERTISING SECTION 



HOLIDAY SHOWCASE 



TO ADVERTISE CALL 860-542-5180 




www.maximum-inc.com 



MORE THAN A 
WEATHER INSTRUMENT. 



AN AMERICAN ORIGINAL. 

MA/lMiM 



DALLAS PRIDGEN JEWELRY 

- ONE AT A TIME.... B^A^D - 



Actual 



• I i AiUfxtwm 



Brooch 

Sterling Silver $75 
14k Gold $499 
Pendant also available 



1 - 800 - 477-1856 

dallaspridgenjewelry.com 

Unconditionally Guaranteed 







The ADVENTURES of Kooky Koala 

Find Your Own Voice 3fo% 

Kooky Koala wants 
to do everything! 

But, along the 
way, he learns that 
sometimes you have 
to be patient to find 
your own voice. 

AVAILABLE IN: 

Print, eBook & 
Audiobook 

20°/° of all royalties 
given to charity 

www.QMproductionsinc.com 




World Discovery Box 

Includes collection 
of fossils, 
minerals, 
sea life 
and insects. 

Give a lasting 
gift of discovery 
to your kids and 
grandkids. 

Toll Free 877-300-1286 
www.worlddiscoverybox.com ; 




Barn Door Hardware 




CalusaBarn Door Hard wa re.com 
800 - 759-9895 





FuusfTrnfw 

AVAIUBII 

Shrank the Tipi 



^ 279 ^/' 






Induding Shipping 



• Heavy 1 2 oz. canvas 

• Easy Set-up Indoor or Out 

• Complete with Poles, Door & Carry Bag 



T^k 



VISA & MC Accepted | Ships the day of order 



rat 








HOLIDAY SHOWCASE 



European Beret $16 



r 



100% Wool 
One Size Fits All 
Black, Navy, Brown, 
Red, Camel, Grey 

Check or Credit Card 
w/Exp. Date 
Add $3 shipping plus 
$1 each additional 



www.johnhelmer.com 



John Helmer • Est. 1921 • (866) 855-4976 
969 S.W. Broadway, Dept. SI 25 • Portland, OR 97205 



WORLD’S FINEST 

Eye Cream! 

A “Selections” product ono/, 

in Oprah Magazine! 

Refreshing, 
anti-aging Airbrush 
Eye Refining 
Treatment hydrates, 
soothes, reduces crows 

feet and puffiness, and promotes collagen 
for younger, brighter looking eyes. 

20% off with code SMITA at 
www.dremu.com or 800.542.0026 



OPEN 7 DAYS 




ATHENA PHEROMVNES' 

INCREASE AFFECTION 






Created by 
lifred Cutler, Ph.D. 
I in biology from U. of 
Penn, post-doc 
Stanford in behavioral 
I endocrinology. 
Co-discovered human 
pheromones in 1986 

I (Time 12/1/86; and 
I Newsweek 1/12/87) 

Author of 8 books on 
wellness. 



Unscented y ^ 
Fragrance Addlfives 



PROVEN EFFECTIVE IN 3 
DOUBLE BLIND STUDIES 



Vial of 1/6 oz. added to 2-4 oz. of 
your fragrance, worn daily lasts 
4-6 months, or use It straight. 

Athena lOX^ For Men $99.50 
10:13^ For Women $98.50 
Cosmetics Free U.S. Shipping 

y George, M.D. (WY) 17th order “I work with a lot of 
nurses. When I wear 10X, everything goes smoothly. 
When I use it up, all the drama starts! I can definitely 
tell the difference when it is gone!” 
y Miriam (IL) 11th order “Just began using the 10:13 
and had a very interesting time when I went for my 
doctor appointment. Men were tripping over 
themselves to talk to me. Wow - this really works!” 

Not in stores 610-827-2200 

www.Athenainstitute.com 

Athena Institute, 1 21 1 Braefield Rd., Chester Springs, PA 1 9425 SMS 




USS G.H.W. BUSH CVN-77 CUSTOM MADE FOR 
PRESIDENT BUSH AND NORTHROP GRUMMAN 




WE CAN MAKE ANY NAVY/COAST GUARD SHIP. WE DO NOT SELL OR BUILD KITS. 





www.motionmodels. com 

1 - 800 - 866-3172 




Limit one per customer at this special low price! 

Get a 2015 American Eagle 
Silver Dollar at our cost!* 



You can’t purchase this Uncirculated 
American Eagle silver doUar directly from 
the U.S. Mint. But you can now purchase 
the official 2015 U.S. silver dollar from 
Littleton Coin Company at our cost - and 
with FREE shipping to your home! 

The beautiful and sought-after $1 
American Eagle is over 99.9% pure silver and carries 
the same design as the popular “Walking Liberty” 
silver coins of 1916-47. You’ll also receive our fully 
illustrated catalog, plus other fascinating selections 

Limited-Time Offer! 



ONLY 

$17.94 

with FREE Shipping! 



from our Free Examination Coins-on- 
Approval Service, from which you may 
purchase any or none of the coins - 
return balance in 15 days - with option 
to cancel at any time. Don’t delay - order 
your 2015 American Eagle silver dollar 
at our cost todtff! 

Last Chance! 

★ One ounce of 99.93% pure silver! 

★ Beautiful mint Uncirculated condition! 

★ 2015 marks the 30th year of issue ^ 

of the American Eagle series ^ 

★ Limited-time offer for new customers u 

Due to fluctuations in the coin market, prices are subject to change. p 
* "At our cost” reflects market price as of June 26, 2015. 



FREE Gift! 

wher) you order by deadline 
Complete 4-Coin Uncirculated 
Set of 2009 cents, featuring 
special designs honoring the 
bicentennial of Lincoln's birth! 



4S-Dq)/ Money Back Guarantee of Satisjaction 



IJVIPORTANT NOTICE 



I Order Deadline: 12:00 Midnight, December 31, 2015 



Special Offer for New Customers Only j 

Get a 2015 American Eagle Silver Dollar atomcost !\ 

iTfVP^T Uncirculated 

I — * ^ • American Eagle Silver Dollar at 

Littleton’s cost (limit 1). Plus, send my FREE 
Uncirculated 2009 4-Coin Lincoln Cent Set 
(one per customer, please) . 

Limit One: $ 17.94 



Shipping & Handling: $ FREE I 

Method of payment: 

□ Check or Money Order 
payable to Littleton Coin Co. 

□VISA □ MasterCard □ American Express □ Discover Network 
Card No. Exp. Date / 



Total Amount: $ 17.94 



Please print your complete name and address clearly 

Apt# _ 



Please send coupon Co: 3ZA432 

Eustis Road 

Littleton NH 03561-3737 
America's Favorite Coin Source • trusted since 1945 








lustrous, breathable silk and cotton with a touch of luxurious cashmere 

special introductory price 



reg $79.50-$84.50 



$29.95 



green 



brown 



mock 



burnt orange 






Paul Fredrick 










favorite sweater, hands dewn. 

Lightweight, comfortable warmth. Durabie good iooks. 
it’s the ideai sweater. And, a guaranteed perfect fit. 



your size 

• regular; S,M,L,XL,XXL,3XL 

• tall: XLT,XXLT 



your style 

• long sleeve mock or polo 

• 7 colors 



promo oode SWHSSN 

order now 800-309-6000 or paulfredrick.com/silkcashnnere 

new customer, one-time use offer, limit four sweaters, shipping extra, not combinable with other offers, free exchanges, expires 2/28/16. 





A dark beak and bronze gorget set off 
the green patina on these humming- 
birds in flight. Highly detailed bronze 
lost wax castings by Cavin Richie. 
Made in USA. Shown full size. 




#KB-65-2BN Pendant, 20" Sterling chain $145 
#KBE-3-FH Earrings, Fishhook $62 




The Stylemaster defines the fedora as 
well today as it did in the fifties on the 
streets of Melbourne and Sydney. 
4%" crown, IVi" brim, grosgrain band. 
Sizes: 6 7s - 8, Acorn or Carbon Gray. 
#1746 Stylemaster $165 

Add $9 handling per order. 

Shop davidmorgan.com 
or request our catalog 




Akubra® Hats from Australia, 
Wildlife Jewelry and much more! 

^ David Morgan 

800-324-4934 davidmorgan.com 

1 1812 N Creek PkwyN, Ste 103*Bothell, WA 9801 1 




DALLAS PRIDGEN JEWELRY 

- ONE AT A TIME.... BY HAND - 



Actual 

Size 



V 
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Donkey Brooch 
Sterling Silver $58 

14k Gold $449 1-800-477-1856 

www.dallaspridgenjewelry.com 

Unconditionally Guaranteed • Call for FREE Catalog 



$ 25 , 000.00 

The solar system formation theories have 
all been disproven. The first person to 
disprove “The AP Theory” which logically 
describes the formation of water and our 
solar system and how our atmosphere 
is being held down without gravity wins. 
Must include an example in nature (on 
Earth) and a successful experiment. 

READ: www.aptheory.info 
COMMENT: aptheory@aptheory.info 

no purchase necessary 



Heart of the Sea 

CONTINUED FROM PAGE 31 

hurtled against a reef. '‘The ship struck 
with a fearful crash, which whirled me 
head foremost to the other side of the 
cabin,” Nickerson wrote in an eyewit- 
ness account he produced some years 
after the shipwreck. “Captain Pollard 
seemed to stand amazed at the scene 
before him.” First mate Eben Gardner 
recalled the final moments: “The sea 
made it over us and in a few moments 
the ship was full of water.” 

Pollard and the crew of about 20 
men escaped in two whaleboats. The 
next day, a vessel sailing nearby, the 
Martha, came to their aid. The men all 
eventually returned home, including 
Pollard, who knew that he was, in his 
words, “utterly ruined.” 

Wrecks of old wooden sailing ships 
seldom resemble the intact hulks seen 
in movies. Organic materials such as 
wood and rope break down; only du- 
rable objects, including those made 
from iron or glass, remain. The waters 
off the northwestern Hawaiian Islands 
are particularly turbulent; Keogh com- 
pares diving there to being tumbled 
inside a washing machine. “The wave 
actions, the salt water, the creatures 
underwater have all taken their toll on 
the shipwreck,” she says. “A lot of things 
after 100 years on the seafloor don’t 
look like man-made objects anymore.” 
The remains of Pollard’s ship went 
undisturbed for 185 years. “No one had 
gone searching for these things,” Ke- 
ogh says. Following the discovery, Ke- 
ogh traveled to Nantucket, where she 
conducted extensive archival research 
on the Two Brothers and its unfortu- 
nate captain. The following year she 
returned to the site and followed a trail 
of sunken bricks (originally used as 
ballast) to discover a definitive clue to 
the ship’s identity— harpoon tips that 
matched those produced in Nantucket 
during the 1820s. (The Two Brothers 
was the only Nantucket whaler ship- 
wrecked in these waters in that de- 
cade.) That finding, Keogh says, was 
the smoking gun. After a visit to the site 
turned up shards of cooking pots that 
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"TV Ears saved 
our marriage!" 





Headset weighs only 2 oz. 
5 year Limited Warranty 
Rechargeable Battery 



125dB Adjustable 
Volume Tone 



New Special Offer! 



The Voice Clarifying TV Ears Headset is 

specifically designed for clear, distinct, TV listening, 
without turning up the volume. With TV Ears wireless 
technology, you set your own headset volume and tone, 
while other TV listeners hear the television at a volume 
level that's comfortable for them. You can even listen 
through the headset only and put the TV on mute if 
the situation calls for a quiet environment... maybe a 
family member is sleeping in the next room. Or perhaps 
you are the only one who is interested in 
listening to the ballgame. 

Doctor Recommended TV Ears! 

Proprietary Voice Clarifying Circuitry^ 
makes words easier to discern 
and reduces background noise so 
television dialog is understandable. 

That's why "...my wife and I have 
used TV Ears almost daily for the 
past ten years and find them an 
invaluable help in our enjoyment 
of television. 

We would 
not be 
without 
them! ^ 

As a retired 
Otologist, 

I heartily recommend TV Ears to people with normal 
hearing as well as those with hearing loss." 

— Robert Forbes, M.D., California 



Transmitter/Charger 



Pat and Shirley Boone 
Happily married over 60 years! 



7 can watch TV as loud as I want without 
disturbing my wife. The dialog is clear and 
its good to hear my favorite shows again!'' 

— Pat Boone, Singer/Songwriter 

Voice Clarifying TV Ears Headset 

Over 2 Million Satisfied Users 



TV dialog is clear and understandable 



Works better than hearing aids 
30-Day Risk Free Trial 

TV Ears 5.0 $429:95 

Special Offer 
Now $59.95 +s8di 



George Dennis, founder of TV Ears, Inc. 

"Driven by my personal understanding of the impact 
that hearing loss has on a family, I set out to create a 
product to relieve one of the most frustrating aspects 
of hearing loss... watching television. 



Caption every detail 

Visit: HamiltonCapTel.com/TVE15B 
Call: 866-759-9612 t==«3 




For fastest service, call toll-free between 
6am and 6pm PST Monday through Friday. 

1 - 800 - 379-7832 

or visit 

www.tvears.com 

Please mention Promotion Code 35549 

TV-EARS 



TV Ears is a trademark of TV Ears, Inc. ©201 5 TV Ears, Inc. All Rights Reserved 





rrAUAN SILVER 
MESH NECKLAQ 



intricately woven from sterling silver 
with a smooth, soft touch 



Five soft mesh strands spun from sterling 
silver are trimmed with diamond-cut sterling 
silver beads. The beautifully draped 
style is chic day or night. 17". 



Item #784841 



FREESHIPPING 



To receive this speciai offer, 
you must use Offer Code: 

BEAD56 



Ro S S -I S I M O N s 



ORDER NOW 1.800.556.7376 www.ross-simons.com/BEAD 



Choice» 

Cordless Electric Glass Kettle 



Savor the moments... 
with style and elegance 




Beautifully crafted: Elegant, heat-resistant 
glass and brushed stainless steel design. 
Kettle lifts from corded base and is perfectly 
shaped for easy lifting and pouring. 



Efficient, conserves energyl 

Boils water faster than stove or microwave. 



For more information, calt: 

EdgeCraft aoo^-3255 
www.edgecraft.com 

O EdgeCraft 201S, Avondale. FA 19311. U.SA 






25% off Down ^obes 

Bed Jackets & Booties 



LIMITED TIME OFFEK! 

Cotton fabric, shawl collar and roll back 
cuffs. Bluette, Burgundy, Cream, Navy, 
Pink or Teal. Sizes XS - XL. Orig. $300 
Sale $169.99 + 25% off = $127.49 
Matching Down Booties 
in sizes XS - L. Orig $60 
Sale $35.99 + 25% off =$26.99 
S&H $6.99 

Puchase Robe & Booties.. .$149.99 
CA residents add 9.25% tax. 



f 







Down Bed Jacket. 

Same colors and size as 

Down Robe. Orig. $200 

Sale $99.99 + 25% off = $74.99 S&H $10.99 

Purchase Bed Jacket & Booties.. .$99.99 



180 Paul Dr., Dept. SO 

San Rafael, CA 94903 Order by Phone, Website or Mail. Amex, 
415-472-2 1 54 Discover, MC, Visa or Money Order. 

Ships within 48 hrs. WWW, warmthingsonline.com 



matched advertisements in Nantucket 
newspapers from that era, the team an- 
nounced its discovery to the world. 

Nearly two centuries after the Two 
Brothers departed Nantucket, the ob- 
jects aboard the ship have returned 
to the island. They are featured in an 
interactive exhibition chronicling the 
saga of the Essex and her crew, ‘‘Stove 
by a Whale,” at the Nantucket Whaling 
Museum. The underwater finds, says 
Michael Harrison of the Nantucket 
Historical Association, are helping 
historians to “put some real bones to 
the story” of the Two Brothers. 

The underwater investigation will 
continue. Archaeologists have found 
hundreds of other artifacts, including 
blubber hooks, additional anchors, the 
bases of gin and wine bottles. Accord- 
ing to Keogh, she and her team were 
lucky to have spotted the site when 
they did. Recently, a fast-growing coral 
has encased some items on the sea- 
floor. Even so, Keogh says, discoveries 
may yet await. “Sand is always shift- 
ing at the site,” she says. “New artifacts 
maybe revealed.” 

In 2012 1 received word of the possibil- 
ity that my book might be made into a 
movie starring Chris Hemsworth and 
directed by Ron Howard. A year after 
that, in November 2013, my wife, Me- 
lissa, and I visited the set at the War- 
ner Brothers lot in Leavesden, England, 
about an hour outside London. There 
was a wharf extending out into a water 
tank about the size of two football fields, 
with an 85 -foot whaleship tied up to the 
pilings. Amazingly authentic buildings 
lined the waterfront, including a struc- 
ture that looked almost exactly like the 
Pacific National Bank at the head of 
Main Street back on Nantucket. Three 
hundred extras walked up and down 
the muddy streets. After having once 
tried to create this very scene through 
words, it all seemed strangely famil- 
iar. I don’t know about Melissa, but at 
that moment I had the surreal sense of 
being— even though I was more than 
3,000 miles away— home. O 

Additional reporting by Max Kutner 
and Katie Nodjimbadem 
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ADVERTISEMENT 




‘My friends all hate their 
cell phones... I love mine!”^^ 






Here’s why. 






Say good-bye to everything you hate about cell phones. Say hello to jitterbug. 




"/ had to get my son to program it/* 

Your Jitterbug set-up process is simple. 
We’ll even pre-program it with your 
favorite numbers. 



"/ tried my sister*s cell phone... 

I couldn*t hear it.** Jitterbug is 
designed with an improved speaker. 
There’s an adjustable volume control, 
and Jitterbug is hearing-aid compatible. 



"/ don*t need stock quotes, Internet 
sites or games on my phone, I just 
want to talk with my family and 
friends.** Life is complicated enough... 
Jitterbug is simple. 



**What if I don*t remember a number?** 

Friendly, helpful Jitterbug operators are 
available 24 hours a day and will even 
greet you by name when you call. 

*Td like a cell phone to use in an 
emergency, but I don*t want a high 
monthly bill.** Jitterbug has a plan to 
fit your needs. . . and your budget. 

Available in 
Blue and Red. 



More minute plans available. Ask your Jitterbug expert for details. 



"yVIy cell phone company wants to lock me in on a 
two-year contract!** Not Jitterbug, there’s no contract 
to sign and no penalty if you discontinue your service. 



*TII be paying for minutes 1*11 
never use!** Not with Jitterbug, 
unused minutes carry over to the 
next month, there’s no roaming 
fee and no additional charge for 
long distance. 



"/Vly phone*s battery only 
lasts a couple of days.** The 

Jitterbug’s battery lasts for up 
to 25 days on standby. 

Enough talk. Isn’t it time you 
found out more about the cell 
phone that’s changing all the 
rules? Call now. Jitterbug product 
experts are standing by. 



"Ce// phones have gotten so small, I 
can barely dial mine.** Not Jitterbug®, 
it features a larger keypad for easier 
dialing. It even has an oversized display 
so you can actually see it. 



^ Monthly Plan 


$14.99 


$19.99 ^ 


Monthly Minutes 


50 


waiiHfl NOW -100 


Operator Assistance 


24/7 


24/7 


911 Access 


FREE 


FREE 


Long Distance Calls 


No add’l charge 


No add’l charge 


Voice Dial 


FREE 


FREE 


Nationwide Coverage 


YES 


YES 


^ Friendly Return Policy' 


30 days 


30 days ^ 



Order now and receive a 
FREE Car Charger for your Jitterbug - 
a $25 value. Call now! 



jitterbug. 
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NEW Jitterbugs Cell Phone 

Call toll free today to get your own JitterbugS. 

Please mention promotional code 102155. 

1 - 888 - 809-8807 

WWW.) itte rbugd i rect.com 

We proudly accept the following credit cards. 




IMPORTANT CONSUMER INFORMATION; WETTALK offer valid on 400 minute plan and applies to new GreatCall customers only. Offer valid until plan is changed or cancelled. Jitterbug is owned by 
GreatCall, Inc. Your invoices will come from GreatCall. All rate plans and services require the purchase of a Jitterbug phone and a one-time set up fee of $35. Coverage and service is not available everywhere. 
Other charges and restrictions may apply. Screen images simulated.There are no additional fees to call GreatCall’s U.S. Based Customer Service. However, for calls to an Operator in which a service is completed, 
minutes will be deducted from your monthly balance equal to the length of the call and any call connected by the Operator, plus an additional 5 minutes. Monthly minutes carry over and are available for 60 
days. If you exceed the minute balance on your account, you will be billed at 35^ for each minute used over the balance. Monthly rate plans do not include government taxes or assessment surcharges. Prices 
and fees subject to change. We will refund the full price of the GreatCall phone and the activation fee (or set-up fee) if it is returned within 30 days of purchase in like-new condition. We will also refund your 
first monthly service charge if you have less than 30 minutes of usage. If you have more than 30 minutes of usage, a per minute charge of 35 cents will be deducted from your refund for each minute over 30 
minutes. You will be charged a $I0 restocking fee. The shipping charges are not refundable. Jitterbug and GreatCall are registered trademarks of GreatCall, Inc. Samsung is a registered trademark of Samsung 
Electronics Co., Ltd. ©20 1 5 Samsung Electronics America, LLC. ©20 1 5 GreatCall, Inc. ©20 1 5 firstSTREET for Boomers and Beyond, Inc. 
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Take a Grand Tour 
of Italy’s Essential Sites 

Italy is the quintessential travel destination for anyone interested in 
art, culture, and history. Working with experts from Smithsonian’s 
renowned cultural travel program, Smithsonian Journeys, we created 
a “Grand Tour” that explores Rome, Florence, Venice, and other 
culturally rich locations; highlights countless masterworks of artistic 
genius; and examines the impact of Italian history on the rest of the 
world. You’ll make extensive visits to many points of interest, such as 
Pompeii and Perugia, led by Professor Kenneth R. Bartlett, who has 
devoted much of his career to bringing Italian culture and history into 
classrooms and has led tours of Italy for more than 30 years. 

If you plan to visit Italy, this course will introduce you to the unspoiled 
gems you can’t miss while you are there. Or if you prefer to be an 
armchair traveler, we’ll bring Italy to you. Either way, this new, visually 
splendid tour of Italy will expand your education in the sources of 
Western art, culture, and history. 

Offer expires 12/24/15 

TheGreatCourses.com/4st 

1 - 800 - 832-2412 



The Guide to Essential Italy 

Taught by Professor Kenneth R. Bartlett 

UNIVERSITY OF TORONTO 
LECTURE TITLES 

1. Rome: The Eternal City 

2. The Capitoline and the Colosseum 

3. Imperial Palaces of the Palatine Hill 

4. Pompeii: A City Frozen in Time 

5. The Roman Forum 

6. Along the Via Sacra to the Capitoline 

7. The Via del Corso and Princely Palaces 

8. The Trevi Fountain and Baroque Rome 

9. Above and Beyond the Spanish Steps 

10. At the Bend in the Tiber 

11. The Pantheon to Campo dei Fiori 

12. Piazza Farnese to the Ara Pacis 

13. Piazza del Popolo to San Clemente 

14. The Vatican and St. Peter’s Basilica 

15. Orvieto, Siena, and San Gimignano 

16. Florence: Politics in Art and Architecture 

17. From the Piazza del Duomo to San Marco 

18. Santa Croce and the Pazzi Chapel 

19. En Route to the Ponte Vecchio 

20. The Pitti Palace 

21. The Oltrarno 

22. Walking to Santa Maria Novella 

23. From Santa Maria Novella to San Lorenzo 

24. The Medici Legacy 

25. The Ognissanti, Palaces, Parks, and Villas 

26. Romantic Views: San Miniato and Fiesole 

27. Arezzo, Perugia, and Assisi 

28. Venice: The Center of Power 

29. The Drawing Room of Europe: Piazza San Marco 

30. The Basilica of San Marco 

31. The Ducal Palace 

32. Venetian Civilization 

33. Along the Giudecca and Grand Canals 

34. The Upper Grand Canal and San Marco on Foot 

35. The Rialto and Sestiere San Polo 

36. Sestiere Castello and the Outer Islands 



The Guide to Essential Italy 

Course no. 3032 I 36 lectures (30 minutes/lecture) 



^SAVE $270 



DVD $384:95 NOW $114.95 

+$15 Shipping, Processing, and Lifetime Satisfaction Guarantee 

Priority Code: 108368 

For 25 years, The Great Courses has brought the 
world’s foremost educators to millions who want to 
go deeper into the subjects that matter most. No 
exams. No homework. Just a world of knowledge 
available anytime, anywhere. Download or stream 
to your laptop or PC, or use our free mobile apps 
for iPad, iPhone, or Android. Over 550 courses 
available at www.TheGreatCourses.com. 
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PLAN YOUR LEGACY 

MARY HOPKINS and her husband shared a passion 
for learning. As a tribute to him, Mary made a bequest 
to endow internships at the Smithsonian National 
Museum of American History and the National 
Museum of the American Indian. 

This legacy is a wonderful way to honor 
my husband and support the educational ^ 
opportunities I treasure at the Smithsonian. 

Smithsonian 



Begin planning your legacy. Please fill out, detach and return to the address below. 

□ Send information on including the Smithsonian in my will or other estate plans. 

□ I have already included the Smithsonian in my will or other estate plans. 

□ Send information about gifts to the Smithsonian that provide income for life. 



NAME 



BIRTHDATE 



ADDRESS 



CITY/STATE/ZIP 



TELEPHONE 



EMAIL 



PG1512SM 



PO Box 37012 MRC 035 Washington, DC 20013 888.419.7584 legacy@si.edu 







When did the 
position of 
vice president 
of the United 
States stop 
going to the 
runner-up in 
the presidential 
election and 
become a 
separately 
eleoted offioe? 

Amelia Golini, 

Brooklyn, New York 

That was in 1804, when the 
12th Amendment to the 
Constitution was ratified, 
says David Ward, senior 
historian at the National 
Portrait Gallery. 

The amendment was 
proposed after the 1796 
election resulted in a presi- 
dent (John Adams) and vice 



president (Thomas Jeffer- 
son) from opposing parties, 
and the 1800 election led 
to a tie between Jefferson 
and Aaron Burr. They were 
members of the same party 
(Democratic-Republican), 
but it took the House of 
Representatives 36 con- 
tentious ballots to break 
the tie, electing Jefferson 
president and Burr vice 
president. In 1804, Jef- 
ferson was re-elected and 
George Clinton became the 
first vice president under 
the 12th Amendment. 

Why do the ends of some 
airliner wings curve 
upward? Gary N. Miller, 
Davenport, Florida 

Those are called ''winglets,” 
and they’re designed to 
reduce drag as the wing 



Ask 

Smithsonian 

YOUR QUESTIONS ANSWERED BY OUR EXPERTS 



of the former colonies. 'Tn 
God we trust,” a phrase 
intended to suggest what 
U.S. Mint director James 
Pollock described as ‘'a 
national reliance upon di- 
vine support,” was added in 
1864, during the uncertain- 
ties of the Civil War. 

Why are oceans saltwater 
and not freshwater? 
Sherilyn Knight, 

Pike Road, Alabama 

Erosion on land is 
responsible for the saltiness 
of ocean water, says Nancy 
Knowlton, Sant Chair 
for Marine Science and 
invertebrate zoology staff 
at the National Museum of 
Natural History. Slightly 
acidic rain erodes rocks 
and soil, and the resulting 
salts, such as sodium and 
chloride, and minerals 
are carried in the runoff 
to streams, rivers and 
eventually to oceans. In 
addition, water that seeps 
through hydrothermal vents 
in Earth’s crust erodes rock 
as it is pushed back out of 
the vents, carrying absorbed 
salts into the ocean. 

TEXT BY Katie Nodjimbadem 



© Submit your queries at 
Smithsonian.com/ask 



moves through the 
air, says Bob van der 
Linden, curator at 
the National Air 
and Space Museum. 
Less drag boosts fuel 
efficiency. 

Where did Plains Indians 
get lodgepoles for their 
tepees? Lynn Arbuckle, 
Chandler, Arizona 



From stands of Pinus 
contorta, a Western 
evergreen that grows so 
straight and tall it became 
known as the lodgepole 
pine. Native Americans 
chopped the trees down 
using a sharpened rock or 
an ax, says Emil Her Many 
Horses, a specialist at the 
National Museum of the 
American Indian. N ext 
they stripped the branches 
and bark and tied the trees 
to either side of a horse to 
transport them. A tepee 
could easily require as 
many as 20 lodgepoles. 



Why do U.S. coins have 
three mottoes? Jere Stuart 
French, Gulf Breeze, Florida 



''Liberty” first appeared 
on U.S. coins minted in 
1792, says Ellen Feing old, 
curator of numismatics at 
the National Museum of 
American History. It was 
mandated by the Coinage 
Act. ‘Epluribus unum,” 
Latin for "Out of many, 
one,” followed in 1795 and 
referred to the unification 
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Your love of history is what led 
you to the Smithsonian. 



Our love of saving people money is what led us to offer 
a special discount to Smithsonian members. 

Now is the best time to start saving even more. 




#MemberDiscount 

Visit geico.com/smith or call 855-395-3421. 




Some discounts, coverages, payment plans and features are not available in all states or all GEICO companies. Discount amount varies in some states. One group discount applicable 
per policy. Coverage is individual. In New York a premium reduction may be available. GEICO is a registered service mark of Government Employees Insurance Company, 

Washington, D.C. 20076; a Berkshire Hathaway Inc. subsidiary. © 2015 GEICO 



I-UTURIE 

WON'T 

WAIT 

LliT'S 

RIETMINK 

MIGM 

SCNOOL 

Join the movement to reimagine High School 
and change the future of American education. 

XQsuperschooi.org 

#RethinkHighSchool 




